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MEMORANDUM 

 

TO:  Distribution  

 

FROM: James R. Pond, P.E., PTOE, Associate Traffic Engineer 

 

DATE: December 24, 2008 

 

RE:  Guidelines for Conducting Traffic Engineering Studies 

 

The subject document was first distributed in November 1994.  Its intent is to outline MCDOT 

policies and procedures in conducting various traffic engineering studies and surveys.  This is an 

update of the 1994 document.  It is to be used as a guide in determining the appropriateness of 

various traffic control devices, what traffic data to collect to make such determinations and the 

devices use should it be justified.  If a traffic control device is not specifically covered in the 

guidelines, it means there is no specific MCDOT policy or procedure covering its use.  However, 

its use would be covered in the Manual of Uniform Traffic Control Devices (MUTCD) or the 

NYSDOT’s Supplement to the MUTCD.  MCDOT's policies and procedures would conform to the 

Manual(s). 

 

In September 2007, New York State switched from the state MUTCD to the National MUTCD 

with a state supplement.  This procedures manual is written based on the National MUTCD and the 

NYS supplement. 

 

JRP/DPH/dph 

 

cc: T. Rice 

 J. Pond 

 B. Penwarden 

 D. Hrankowski 

 P. McComb 

 D. Fox 

 D. Wiegand 

 Others in MCDOT via electronic notice 

 
H:\Sub\T\Traffic Studies Unit Procedures Manual\MCDOT Traffic Studies Procedure Manual September 2013.docx
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ACCIDENT ANALYSIS 

 

An accident analysis is a comprehensive traffic engineering study that reviews accident reports, 

identifies accident patterns, as well as any highway safety issues and problems, and proposes 

possible counter-measures.  Some of the various components of an accident analysis are presented 

in the following. 

 

PROBLEM IDENTIFICATION 

 

1. Determine the location to be studied and why it is to be studied. 

 

 a) Requested in-house 

 b) Requested by the public (police, elected official, citizen, etc.) 

 c) High accident location (Priority Investigation Location) 

 

2. Determine the time period of accident analysis. Usually 3 consecutive years of accident data 

is sufficient. 

 

3. Obtain the accident reports (MV-104's) over the time frame determined to be appropriate. 

 

4. If the study is a linear P.I.L., we get the accident reports for the entire area to update the 

accident timeframe, obtain the latest reportable rates and obtain the non-reportable 

accidents, determine where the rates continue to exceed the critical rate, and then focus on 

those areas. 

 

PROCESSING ACCIDENT REPORTS 

 

Once all accident reports are received, it is necessary to present the data in as concise a form as 

possible while including all pertinent details. 

 

1. Use the COLLISION DIAGRAM REFERENCE SHEET (Figure 1) and COLLISION 

DIAGRAM (Figure 2).  The collision diagram presents a diagrammatic view of each accident.  

Vehicles are represented by arrows drawn in the direction of travel in the general location of the 

accident.  For example, to represent a collision of 2 vehicles on a roadway, 2 arrows are drawn 

on the diagram that meet each other in the same manner that the actual collision occurred on the 

roadway.  If possible, all collisions for the same year are drawn on the same diagram. 

 

2. Label all accident reports with a reference number sequentially in chronological order.  Number 

them beginning with the earliest date and ending with the latest date.  Label the individual 

accidents on the collision diagram with the same reference number that corresponds to its 

accident report.  Use the same number again on the COLLISION DIAGRAM REFERENCE 

SHEET.  The reference number identifies each accident.  The information on the collision 

diagram reference sheet documents each accident in concise format.  An accident record on the 

reference sheet is one line containing the following information. 
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Figure 1 - Collision Diagram Reference Sheet Example 
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3. The collision diagram is usually hand-drawn, but the reference sheet can be either hand-written 

or typed into computer and printed.  Both are labeled with identifying information such as 

location, North Arrow, time period, preparer and preparation date. 

 

Figure 2 - Collision Diagram Example 

 
 

4. By using a computer database program to prepare the reference sheet, it is possible to generate 

an "Accident Pattern Analysis" (Figure 3).  This requires typing some additional information 

for each accident, such as type of accident and directions.  A printed report can identify patterns 

such as type, direction, and time of day.  The reference sheet and accident pattern analysis can 

be archived in the computer for future reference or additions. 
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Figure 3 - Accident Pattern Analysis Example 
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FIELD REVIEW (also see Appendix B) 

 

The field review documents physical conditions as they actually exist at the location under study.  

It is important to show all the existing roadway features exist on a condition diagram.  Examples of  

 

 

features shown on this diagram include, curbs, striping and markings, lights, signs, signals and 

timing, driveways, parking, curves, hills, sight distance, lane width, etc.  Generally, anything  

 

having a bearing on vehicles and drivers should be shown on the condition diagram just as it exists 

in the field.  Traffic characteristics should be observed at the site and noted, as well as 

neighborhood characteristics (commercial, residential or suburban, etc.).  Usually, it is a good idea 

to drive through the location several times in different directions to "get a feel" for what the 

average driver encounters at the site. 

 

A powerful tool now available is Pictometry.  This is a database of aerial photographs that covers 

the entire county.  Close in (or “neighborhood”) views and wide angle (or “community”) views, 

shot at orthogonal and oblique angles, are available.  This tool can be used to scale off distances, 

determine vertical profiles, and locate features precisely, as well as to provide a comprehensive 

picture from overhead. 

 

Another powerful tool is the County Roadway Video Log.  This is a library of windshield level 

video clips taken as the road is being driven in one direction.  For four lane roads, both directions 

are imaged.  These video clips are useful for identifying signs, striping, surface features, etc. 

 

PROBLEM ANALYSIS AND REPORT 

 

After collision diagrams are prepared and a field review is conducted, these materials should be 

reviewed to determine if any appropriate additional studies are needed before a report is written.  

Additional data needed to aide in the development of conclusions could include traffic volume 

and/or speed studies, vehicular delay studies, ballbank studies, or any of the traffic surveys detailed 

in the appendices. 

 

After all appropriate data is collected a report should be prepared.  The report should state the 

location, an introduction summarizing why the location is being studied, list site visits and other 

data collection efforts, discuss the findings, and present conclusions and recommendations.  If there 

are deficiencies in the physical features, they should be discussed, as well as any accident patterns, 

traffic patterns, etc., which impact the location and how we evaluate it.  If a problem is identified, 

then options for improvement should be identified and discussed.  A reasonable recommendation 

may be apparent, and should be stated.  However, just as often, a practical counter-measure is not 

apparent and the appropriate recommendation is no action. 

 

Often, improvement options can be uncovered by consulting a General Table of Accident 

Countermeasures.  Such a table matches appropriate traffic engineering countermeasures to 

existing accident patterns.  Tables can be found in the Safety Investigation Procedures Manual, 

Traffic Safety Division, NYSDOT, and in Identification, Analysis and Correction of High Accident  

Locations, USDOT, FHWA.  However, the tables need to be applied to the location and are by no 

means an exhaustive list of corrective measures. 
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FOLLOW-UP STUDIES 

 

Often, problems can recur at the same location in the future, even after an accident study has been 

completed and changes have been made to the road.  For this reason, records of past accident  

 

studies are useful as a starting point for future studies.  One of the recommendations that should be 

considered is whether or not a follow-up study needs to be done and how long a time period should  

elapse before the follow-up study is done.  Some rules of thumb on when a follow-up study should 

be done are as follows: 

 

If Remedial Action is Deferred 

 

 When an accident pattern identified at the beginning of the accident history reviewed is not 

shown later in the period and no specific reason is evident (i.e. – no traffic diversions, no 

trees/bushes blocking sightlines that were later trimmed, etc.) and a proposed change is 

postponed to see if the pattern returns.  In this case, the location should be restudied after an 

appropriate time period to see if the pattern returns. 

 

 When an accident pattern is identified late in the accident history reviewed that is not 

shown earlier in the period and a specific reason is evident (i.e. – traffic diversions, 

trees/bushes blocking sightlines that need to be trimmed, etc.).  In this case, the location 

should be restudied after an appropriate time period to see if the pattern continues after the 

condition theorized to cause it is removed. 

 

If Remedial Action is Taken 

 

 When a lesser, interim measure is implemented in lieu of implementing a more radical 

measure.  An example of this is if a strong right angle accident pattern has been identified at 

a two-way stop controlled intersection and, based on the details in the accident reports, it is 

decided to try reinforcing the existing stop signs (i.e. – install overhead flashers, larger or 

dual stop signs, stop bars, etc.) rather than going to an all way stop control.  In this case, a 

follow-up study should be conducted to determine if the lesser measure was effective.  If 

not, the more radical measure may be needed. 

 

 When a new measure is being tried whose effectiveness may not be known.  Such an after 

study can help to identify whether or not the device worked and if it should be tried 

elsewhere. 

 

The appropriate time period to wait before restudying the location can vary from six months to two 

years.  Less than six months is not long enough to show meaningful patterns and longer than two 

years can allow immediate safety problems to continue too long.  Exactly how long should be 

based on the severity of the accident patterns identified, the measures implemented, and when 

opportunities for geometric improvement (i.e. – resurfacing or reconstruction) are scheduled. 
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ALL WAY STOP CONTROL 

Policy 

 

The MCDOT evaluation of requests for all way stop control (AWSC) includes evaluation of the 

MUTCD and the San Diego warrants for installation of all way stop control. The warrants are used 

to avoid the proliferation of stop signs, which, in the long run, invites non-compliance of all stop 

signs.  We often get requests for AWSC as a speed control measure.  The MUTCD specifically 

states that stop signs are not to be used for speed control, but instead are used to designate the legal 

right of way of motorists at intersections.  In addition, national and local traffic studies show stop 

signs can actually be counter-productive in controlling speed.  While speed is reduced in the 

immediate vicinity of the stop sign, speeds may be actually higher between intersections as drivers 

make up for lost time.  AWSC is also very inefficient when the volumes on the two intersecting 

roadways are considerably different. 

 

Introduction 

 

The MUTCD has guidelines for installation of an AWSC; however, we believe that these 

guidelines alone may be too stringent for meeting the need in urban areas.  Therefore, Monroe 

County initiated nationwide research into what other municipalities use to determine if AWSC is 

warranted. 

 

We discovered that the City of San Diego Department of Engineering and Development developed 

an AWSC policy that considers a variety of categories:  accidents, unusual conditions, traffic 

volumes, and pedestrian volumes.  Each category contributes points to a total, which may justify 

AWSC for an intersection.  We believe this system to be more flexible than the MUTCD 

guidelines, which require warrants for at least one category to be satisfied in full.  The San Diego 

policy was adopted by the City of Rochester's Traffic Control Board in November, l990 as part of 

an overall policy on neighborhood traffic control that is covered in the following section. 

 

Even with this new policy, the MUTCD should always be consulted to determine if AWSC is 

justified under MUTCD warrants. 

 

MUTCD Warrants for AWSC 

 

Any of the following conditions must be met in full to warrant AWSC. 

 

1. As an interim measure until a signal is installed. 

 

2. Five correctable type accidents within a 12 month period.  Such accidents include turning 

collisions as well as right angle collisions.  The twelve month period can be any consecutive 

twelve months, not just within a calendar year.  

 

3. A total of at least 2400 vehicles entering the intersection from the major street approaches 

during any eight hours of an average day AND at least 1600 vehicles/pedestrians/bicyclists 

 

 

      entering the intersection from the minor street approaches during the same eight hours, AND        

      side street delay averaging at least 30 seconds during one hour.  If the 85
th

 percentile speed of  
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traffic approaching on the artery is at least 40 MPH, the above minimum volumes are reduced 

to 1680 and 1120 vehicles respectively. 

 

San Diego Warrants for AWSC 

 

The San Diego Warrants for AWSC are met when a total of at least 25 of a possible 50 points are 

assigned over five criteria based on the traffic data gathered.  Within the City of Rochester, the 

warrants are met when at least 25 of a possible 55 points are assigned over six criteria.  The warrant 

criteria and points assigned are as follows. 

 

Warrant                                          Points     Possible 

 

1. Accident Experience (one year) 

   From  __ /__ /__   to  __ /__ /__ 

   Acc/Year Correctable by Stops x 3              __          15 

 

2. Unusual Conditions ________________ 

   _________________________________             __           5 

   _________________________________ 

   _________________________________ 

  (Points are assigned based on engineering judgement)  

                                     

3. Traffic Volumes (Peak 4 Hours) 

 

   Major Approaches ________                      __           5 

   Minor Approaches ________                      __          10 

 

4. Traffic Volume Difference                      __          10 

 

5. Pedestrian Volume 

   Pedestrians 

   crossing the major street during 

   4 hour count                                    __           5 

 

6. Nearest Stop Control (greater than 

   .5 miles up to 5 pts.)                         __           5 (Within the City only) 

 

                                     TOTAL         ___          55 (50 outside City) 

                               Points Required 25 
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Outline of Warrant Criteria 

 

1. Accident Experience - maximum 15 points.  Three points are assigned for each correctable accident 

that occurred in a recent preceding 12-month period.  The City of Rochester specifies the latest 12 

months reviewed.  MCDOT considers this period as well, but may use a 12 month period within the 

last two years that has higher occurrence.  This decision is based on engineering judgment. 

 

2. Unusual Conditions - maximum 5 points.  Points are assigned for unusual conditions based on 

engineering judgment.  The point value assigned to each condition should be correlated to the 

improvement to the situation that all-way stops would provide.  "Speed control" should never be a 

basis for awarding points. 

 

3.     Traffic Volumes - maximum l5 points as follows. 

 

 MAJOR STREET  MINOR STREET 

 (4-hour count) Points  (4-hour count) Points 

 0-1000  0  0-400  0 

 1000-1300 1  401-600 1 

 1301-1600 2  601-800 2 

 1601-1900 3  801-1000 3 

 1901-2200 4  1001-1200 4 

 2201-2600 5  1201-1400 5 

 2601-2900 4  1401-1600 6 

 2901-3200 3  1601-1800 7 

 3201-3500 2  1801-2000 8 

 3501-3800 1  2001-2200 9 

 3801-over 0  2201-over 10 

 

4. Traffic Volume Difference - maximum 10 points as follows: 

 

 Volume Difference   Volume Difference 

 (4-hour count)  Points  (4-hour count)  Points 

 0-150   10  751-900  5 

 151-300  9  901-1050  4 

 301-450  8  1051-1200  3 

 451-600  7  1201-1350  2 

 601-750  6  1351-1500  1 

      1501-over  0 

  

5. Pedestrian Volumes - maximum 5 points.  One point is assigned for each set of 50 pedestrians in 

four hours. 

 

6. Nearest stop control (Within the City only) - maximum 5 points. 

 

 .5 to .6 miles - 2 points 

 .6 to .7 miles - 3 points 

 .7 to .8 miles - 4 points 

 over .8 miles - 5 points 
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AUTOMATIC TRAFFIC COUNTER PROGRAM 

 

MCDOT has designated a total of approximately 960 locations on County roads and on 

arterial/major collector roads in the City at which we periodically update vehicular traffic counts 

via automatic traffic recorder (ATR).  They are midblock locations near major intersections.  The 

data is collected on normal weekdays over a minimum of 24 hours and up to 72 hours.  The data 

collected is summarized and entered into the Monroe County Traffic Summary on an annual basis.  

ATR data collected in response to requests and as part of traffic studies, or provided by consultants, 

is also entered into the traffic summary.  The traffic data entered includes ADT, two-way peak hour 

volume, one-way peak hour volume, and peak hour factor.  This data has many uses.  Some 

examples are the calculation of accident rates as part of traffic studies and the High Accident 

Location Program, corridor capacity analyses and design reports, prioritization of roads for 

snow/ice removal, pavement management, and for use by developers.  

 

Figure 4 - Automatic Traffic Recorder Count 
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AUXILIARY LANES 

 

Left Turn Lanes 

 

The procedure in this section is out of the MCDOT Highway Access Guidelines.  Left turn lanes on 

two lane roads at unsignalized locations should be considered when traffic volumes exceed those in 

Table I.  Left turn lane warrants for four-lane intersections shall be determined from the nomograph 

on the following pages. 

 

Warrants For Left Turn Lanes On 2 Lane Roads 

 

Table I 

 Advancing Volume (V.P.H.) per lane 

 

----------------------------------------------------------------------------------------------------------------------- 

V.P.H. per lane 40 mph Operating Speed 

Opposing   

Volume  5% LT's  10% LT's  20% LT's  30%LT's 

 

  800   330   240   180   160 

  600   410   305   225   200 

  400   510   380   275   245 

  200   640   470   350   305 

  100   720   575   390   340 

----------------------------------------------------------------------------------------------------------------------- 

 50 mph Operating Speed 

 

  800   280   210   165   135 

  600   350   260   195   170 

  400   430   320   240   210  

  200   550   400   300   270 

  100   615   445   335   295 

 

----------------------------------------------------------------------------------------------------------------------- 

 60 mph Operating Speed 

 

  800   230   170   125   115 

  600   290   210   160   140 

  400 365   270   200   175 

  200   450   330   250   215 

  100   505   370   275   240 

 

----------------------------------------------------------------------------------------------------------------------- 

 

 

 

 

Example for the use of Table I 
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85th percentile speed is 50 mph, with the following volumes. 

 

1. Use Table I for the corresponding speed, therefore, since the speed was 50 mph, use the 

middle table. 

 

2. Find the volume opposing the left turns into the proposed subdivision in Column 1 

opposing volume = 400 - Column 1, Row 3. 

 

3. Find the advancing volume (throughs and lefts) on Row 3 of either Column 2, 3, 4 or 5.  

Advancing volume = 320 - Column 3, Row 3. 

 

4. The heading for Column 3 is 10% left turns, therefore in order for a left turn lane to be 

warranted; at least 10% of the advancing volume must be turning left.  10% of 320 = 32, 

however our generated left turning volume is 15, therefore, a left turn lane is not warranted. 

 

Figure 5 – Volume Warrants for Left Turn Lanes on Two Lane Roads 

 
 

 

 

 

Warrants for Left Turn Lanes on 4 Lane Roads 

 

To determine if a left turn lane on a four lane road is justified, use the graph below.  If the plotted 

point falls above the line, a lane is warranted. 
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Figure 6 – Volume Warrants for Left Turn Lanes on Four Lane Roads 

 

  
 

 

Storage Lengths of Left Turn Lanes at Unsignalized Locations 

 

To determine the recommended storage length, use the graph that follows.  The line closest to the 

plotted point is the minimum storage length required.  The storage length can also be estimated by 

field observations and/or unsignalized capacity analysis.  Storage estimates need to be made for 

both the auxiliary lane and the primary lanes.  The design should be for the longer of the two. 

 

 

 

 

 

 Figure 7 – Storage Lengths of Left Turn Lanes at Unsignalized Intersections 
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Storage Lengths of Left Turn Lanes at Signalized Intersections 

 

To determine the required storage length at a signalized intersection, run a capacity analysis 

(MCDOT uses Synchro) and design for the predicted queue lengths.  A design that accommodates 

the 95 percentile queue is desirable.  Storage needs to be determined for both the auxiliary lane and 

the primary lanes.  The design should be for the longer of the two. 

 

 

Two Way Left Turn Lane (TWLTL) vs Left Turn Pocket at Driveways 

 

If there are driveways on both sides of the road near the driveway or intersection being studied, a 

TWLTL may be preferable to a left turn pocket.  If adjacent driveways on opposite sides of the 

road are less than 250 feet apart, or more than 21 driveways per mile, a TWLTL should be striped 

instead of left turn pockets.  Two separate left turn pockets of minimum dimensions require at least 

50 feet of storage each, two 50-foot inbound tapers, and 50 feet of separation for a total of 250 feet.   

 

 

A TWLTL can also provide a good transition from a travel lane to a left turn pocket as well.  If the 

pocket overflows, the TWLTL can provide additional storage needed during peak periods without 
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leaving excess pocket length during off-peak periods.  A TWLTL also provides refuge for traffic 

coming out of the driveway(s) and allows them to merge into the travel lane when there is a gap. 

 

On the approaches to a signalized intersection, normally it is good practice to provide a dedicated 

left turn lane approaching the signal instead of a TWLTL.  The interruption of traffic caused by the 

signal makes it important to provide refuge for a left turning vehicle without allowing an opposing 

vehicle to occupy that space. 

 

Right Turn Lanes 

 

There are no specific warrants for right turn lanes, but MCDOT sets a peak right turn volume of 

300 vehicles per hour as the threshold above which a right turn lane should be considered.  The 

minimum storage length required can be estimated by field observations and/or unsignalized 

capacity analysis.  Consider the storage needs of both the primary and auxiliary lanes, and use the 

longer of the two as the length needed. 
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“CHILDREN AT PLAY” SIGNS 

 

Policy 

 

These signs are not in the National MUTCD but are in the NYS supplement. 

 

“Children at Play” signs should be limited to locations where, because of unusual conditions, 

motorists might not expect children playing in the vicinity of the roadway.  The “Children at Play” 

sign is not intended for general use in residential areas, or on other highways where obvious 

residential development alerts motorists to the possibility of children at play.  These signs should 

be used carefully, so that the parents and children do not get a false sense of security.   

 

Guidelines 

 

All requests for “Children at Play” signs shall proceed with the following studies: 

 

1. Field Review 

 

  A field review to identify the type and mix of development in the area.  The 

reviewer should also determine if it would be immediately apparent that children 

may be present. 

 

2. Speed Study (Optional) 

 

  A speed study conducted with counters or radar unit may be done to determine the 

prevailing speeds on the subject roadway.  Speeds may also be estimated as 

excessive by field observation and engineering judgment. 

 

Criteria 

 

“Children at Play” signs may be posted if a field review of the area reveals development that is a 

mix of commercial/industrial with residential dwellings.  They may also be appropriate when there 

is an unexpected change along the road from a non-residential to a residential area that is not 

apparent to the driver.  Signs used for this purpose should be posted just prior to this change as a 

warning to drivers.  If speeds are a problem (85th percentile speed > 35 MPH in the City) and the 

development is obviously residential, other measures such as speed limit signs are more 

appropriate.
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CROSSWALKS - MARKED 

 

 

I. Responsibility 
 

For County roadways, the installation and maintenance of crosswalk markings are under the 

Town's jurisdiction at both signalized and unsignalized locations.  However, MCDOT must 

approve their installation across County roadways as deemed justified by an engineering analysis. 

Markings covered over due to any paving or resurfacing work will be the responsibility of the 

agency that did the work.  Crosswalks in the City are under City jurisdiction.  Currently, the City 

contracts with MCDOT to install/maintain/remove the markings and we also provide our traffic 

engineering expertise to the City.  MCDOT owns and maintains all of the signs in the City and 

County. 

 

II. Engineering Analysis for Crosswalks 

 

There are advantages and disadvantages of marked crosswalks.   

 

Advantages include: 

 

 Helping to guide pedestrians across complex intersections and midblock locations. 

 

 Designating the preferred path. 

 

 Directing pedestrians to the location with best sight distance. 

 

Disadvantages include: 

 

 Possibly creating a “false sense of security” for pedestrians.  Normal caution and proper 

crossing procedures still need to be exercised. 

 

 Possibly generating a greater number of pedestrian collisions (compared to unmarked 

crossings) at uncontrolled locations on multilane streets with high traffic volume or high 

approach speeds. 

 

All requests for a marked crosswalk shall proceed with some or all of the following studies. 

 

 Field review to identify existing signs, traffic controls, sight distance, and alternate crossing 

points 

 

 Speed study of approaching vehicular traffic  

 

 Pedestrian traffic counts 

 

 Gap analysis study 

 

 Possibly a special study type for unusual locations and/or traffic conditions 
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III. Additional Considerations 

 

1. School Crossing 

 

 If the request is in the city, the Safe School Route Map (see Figure 8) is consulted to 

determine if school children are directed to cross at the location.  If outside the City, the 

school district and the town will need to be consulted to identify designated school 

crossings. 

 

Figure 8 – Safe School Route Map 

 
 

 Install at all designated school crossings at signalized intersections. 

 

 Install across approaches controlled by a stop sign if a crossing guard exists or if the 

intersection is a pedestrian concentration point immediately adjacent to the school. 

 

 Install midblock across the major street where no controls exist and students are designated 

to cross, and either adequate gaps exist or an adult crossing guard is present. 

 

2. Multi-use Paths 

 

Crossing locations where a multi-use path crosses a roadway should automatically be 

considered for crossing treatments regardless of pedestrian volumes.  This is to promote the 

use of multi-use paths recognizing that roadway crossings often create barriers for 

pedestrians and bicyclists and may contribute to lack of use. 

 

3. Sidewalk System Continuity 

 

If there is a point where the sidewalk system either changes sides or changes from both 

sides to one side, crossing treatments should be considered at or near that point.  The 

crosswalk would prompt pedestrians walking from sidewalk on both sides to sidewalk on 

one side to cross the road to the side where the sidewalk continues.  New York State 
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Vehicle & Traffic Law requires that pedestrians walk on sidewalk when it is available on 

either one or both sides.  Walking against the directional flow of vehicular traffic either on a 

shoulder or in the road is allowed only when there is no sidewalk on either side. 

 

4. Controlled Locations 

 

 Marked crosswalks should be considered near pedestrian generators.  Pedestrian generators 

include retail, parking lots, parks, churches, schools, restaurants, theaters, etc. 

 

 To guide pedestrians as to the correct legs to cross at signalized intersections (i.e. – where 

there are pedestrian signals, fewest conflicts, etc.). 

 

 At locations where vehicular traffic might block pedestrian traffic when stopping for a stop 

sign or red signal. 

 

 To guide pedestrians crossing at an uncontrolled midblock location nearby to cross instead 

at the controlled location to take advantage of the gaps created by the control. 

 

5. Uncontrolled Locations 

 

Crossings at uncontrolled locations should be marked where all of the following are the case. 

 

 Sufficient demand exists to justify the installation of a crosswalk. 

 

o The crosswalk would serve a number of pedestrians (ideally at least 20 pedestrians) 

per hour during the peak hour (15 if pedestrians are elderly or children) or 60 

pedestrians total for the highest consecutive four hour period, OR 

 

o The crossing is a direct route to/from a pedestrian generator and serves at least some 

pedestrians.  Use engineering judgment when evaluating this criterion. 

 

 The location is at least 150 feet in a Central Business District (CBD) area, or 300 feet 

elsewhere, away from another crossing location (controlled or uncontrolled).  If the nearest 

crossing is less than 150/300 feet away, the pedestrian volume should be at least two times 

the minimum. 

 

 The location has sufficient sight distance that exceeds the minimum stopping sight distance 

as defined by AASHTO. 

 

 The location is not adjacent to or near a school where it could redirect school walkers away 

from the designated school crossing point. 

 

 Other safety considerations do not preclude use of a crosswalk. Crosswalks at uncontrolled 

crossing locations that are multilane, have very low gap availability, or high vehicular 

approach speeds may not be desirable for pedestrian safety and mobility.  Use engineering 

judgment when evaluating this criterion. 
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IV. Recommended Crossing Treatments 
 

1. Table of Treatments 

 

Once it is determined that the criteria for crosswalk installation is met, the next step is to 

determine the appropriate level of treatment using the table on the next page.  The table 

specifies progressive levels of treatment for locations as gap availability decreases, 

approach speeds go over 40 MPH, and if the roadway is multilane.  If the crossing location 

is a designated school crossing, all signs must be Fluorescent Yellow Green (FYG) as 

required by the MUTCD. 

 

2. In-Street “State Law - Yield to Pedestrians Within Crosswalk” Signs 

 

MCDOT does not install or maintain in-street “State Law – Yield to Pedestrians within 

Crosswalk” signs.  Requests of MCDOT for in-street “State Law - Yield to Pedestrians 

within Crosswalk” signs at crosswalks in the City of Rochester should be referred to the 

City for evaluation of the City’s written policy on these devices.  Requests on County 

roadways outside the City are also evaluated based on the City’s criteria.  If use of the 

devices is endorsed by MCDOT, the request will be referred to the Town for concurrence 

because the Town has ownership of the crosswalks on County roadways.  Should the Town 

concur, they would have to obtain a no fee highway permit from MCDOT, purchase signs 

whose construction and materials comply with the MUTCD, and install/maintain/remove 

the signs in compliance with the MUTCD and our policy/special conditions.  

 

3. ADA Compliance 

 

Where installation of crosswalk markings is approved, suitable access to the crosswalk for 

handicapped and visually impaired pedestrians has to be facilitated by the installation of sidewalk 

curb ramps per ADA requirements.  Installation of ramps is the responsibility of the City or Town.  

The ramps are to be constructed in compliance with either City or MCDOT construction 

specifications and details, depending on jurisdiction.  The crosswalk markings may be installed 

ahead of the ADA ramps if the exact ramp locations are known and construction of the ramps is 

pending.
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Table of Possible Marked Crosswalk Treatments for Unsignalized Locations 

Gaps
1 

85
th

 % 

Speeds
1 

# 

Lanes
1 

Crosswalk 

Markings
3 

Crosswalk Signs Geometric Features
6
 

(to consider) 

Additional Control 

(to consider) 
Adequate

2 
Under 40 

MPH 

3 or less Standard (STD) 

Crosswalk  

Standard (STD) Yellow advance and 

crossing; Fluorescent Yellow Green 

(FYG) at a school crossing 

  

4 or more STD STD or Enhanced
4
 Yellow advance 

and crossing; Enhanced
4
 FYG at a 

school crossing 

  

40 MPH + 3 or less STD or 

Continental 

STD FYG advance and crossing   

4 or more STD or 

Continental 

STD or Enhanced
4  

FYG advance and 

crossing 

  

Inadequate
2
 Under 40 

MPH 

3 or less STD STD FYG advance and crossing Edgeline, bump-outs or 

islands 

 

4 or more STD or 

Continental 

STD or Enhanced
4
 FYG advance and 

crossing 

Edgeline, bump-outs or 

islands 

Flasher
5 
or Signal (if 

warranted) 

40 MPH + 3 or less STD or 

Continental 

STD or Enhanced
4
 FYG advance and 

crossing 

Edgeline, bump-outs or 

islands 

Flasher
5 
or Signal (if 

warranted) 

4 or more STD or 

Continental 

Not allowed at a Signal Not needed at a Signal Signal (if warranted) 

1. If a median usable as a pedestrian shelter exists, each direction of traffic is treated separately.  The direction with the more unfavorable traffic conditions (fewer gaps, 

higher speeds, or more lanes) determines the level of devices installed in both directions. 

2. Gaps are considered to be adequate if there are at least 60 gaps in traffic available during the peak hour long enough to cross the street at the proposed crosswalk 

location.  If gaps are inadequate, a crosswalk is still marked but the level of treatment is higher. 

3. Crosswalks markings are either Standard or Continental (higher visibility); see next page for figures.  An existing standard crosswalk is adequate where continental is 

required until the next resurfacing/restriping opportunity.  Where a textured crosswalk is used, standard crosswalk markings are also used. 

4. Enhanced signs are defined as either oversized or double posted signs.  Whether or not to use them, and which enhancement, is based on engineering judgment. 

5. “Flasher” represents either flashing beacons on ground mounted signs (lower speeds/widths), or overhead mounted flashing beacons at the crosswalk (higher 

speeds/widths).  Flashers can be used instead of or in conjunction with enhanced FYG.  The choice is based on engineering judgment. 

6. Bump-outs or islands are installed only if feasible and if a construction opportunity presents itself.  Edgeline also reduces the effective pavement width the pedestrian 

must cross and thus creates gaps. 

 

Other possible treatments that could be used in conjunction with treatments summarized above include: 

 Advance yield lines plus “Yield Here to Pedestrians” signs 

 In-Street “State Law - Yield to Pedestrians within Crosswalk” signs used as per the City/County policy. 
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Crosswalk Types Used by MCDOT 
 

 

 

           
   

 * Standard crosswalk also applicable when a textured crossing is installed 

Standard* Continental 
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CURB EXTENSIONS 
 

 

The intent of using curb extensions or “bump-outs” is to improve safety for pedestrians through a 

reduced crossing distance, improve safety for vehicles at unsignalized intersections on the stop-

controlled side street by allowing them to advance further out where the view may be better and to 

assist in calming traffic.  Because the bump-outs also recess parked vehicles, there may be 

opportunities for creating parking while providing a raised physical feature that prevents illegal 

parking too close to the intersection.  There should still be enough sight distance to minimally 

provide stopping sight distance thus allowing the primary street traffic to stop in time to avoid an 

accident.  In most cases, recognizing the need for creating as much parking as possible in urbanized 

areas (i.e. – City of Rochester), we suggest using a 30 MPH design speed and the stopping sight 

distance criteria.  Minimum stopping sight distance should also be provided at signalized 

intersections to accommodate the right turn on red movement. 

 

 

In the AASHTO publication A Policy on Geometric Design of Highways and Streets (or “Green 

Book”), the standard for measuring intersection sight distance assumes that the driver is sitting 

approximately fourteen feet behind the edge of the travel lane.  That is six feet from the travel lane 

to the front bumper plus eight feet from the bumper to where the driver is sitting.  This is a 

guideline and may be realistic for new developments.  However, for existing intersections and 

particularly under highly urbanized conditions, a driver sitting fourteen feet back would probably 

not be able to see along the major street due to fixed obstructions on the corners and would advance 

as far forward as possible without entering the intersection.  Therefore, for the purposes of this 

bump-out policy, we assume that the driver would be sitting ten (10) feet behind the edge of the 

travel lane.  We also assume the driver sits approximately three feet offset from the centerline on an 

unsignalized approach.  Applying the full AASHTO policy is not practical due to the substantial 

impact on parking and urban street features. 

 

 

Table II lists the total parking clearance needed to achieve the minimum stopping sight distance at 

an unsignalized intersection with some general geometric parameters.  This parking clearance can 

either be achieved by constructing the bump-out to this length, or by adding enough parking 

clearance to the bump-out’s length to achieve this distance.  A full length bump-out is preferable 

because parking enforcement is not needed to maintain the parking clearance.  Additional lengths 

may be desirable where the prevailing speeds are higher. 
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Table II 

   Parking Corner Clearance Required To Achieve Minimum Stopping Sight Distance 

   1Skew Right 25° No Skew 2Skew Left 25° 

Speed 

Bump-
out 
Width 

Lane 
Width 

Looking 
Left 

Looking 
Right 

Looking 
Left 

Looking 
Right 

Looking 
Left 

Looking 
Right 

30 
MPH 

6 Foot 

11 ft 95 ft 75 ft 110 ft 85 ft 105 ft 80 ft 

13 85 70 95 80 90 75 

15 75 65 85 70 80 70 

8 Foot 

11 90 70 95 80 95 75 

13 80 65 90 70 85 70 

15 70 60 75 65 70 60 

35 
MPH 

6 Foot 

11 120 95 135 110 135 105 

13 110 90 120 100 115 95 

15 100 80 105 95 105 85 

8 Foot 

11 115 85 125 100 120 95 

13 100 85 110 95 105 90 

15 90 70 100 85 90 80 
For notes 1 and 2, see the diagrams below 

 

1 Inbound side street approach skewed to the right    
2 Inbound side street approach skewed to the left 

 

      
 

 

The clearance and/or bump-out length required for the approach speed will vary with the bump-out 

width, approach lane widths, and degree/direction of intersection skew.  While the values in Table 

II can be used as a general guide, Figure 9 illustrates a general procedure to determine the required 

clearance for any unsignalized intersection configuration.  In addition, for clearance at a signalized 

intersection for a right turn on red, engineering judgment should determine where the driver would 

be sitting.  Drivers tend to start their right turn before stopping and their position would vary with 

the intersection corner geometrics. 
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Figure 9 
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EDGELINE INSTALLATION CRITERIA 

 

Edgelines are a desirable feature because they provide positive guidance to vehicular through 

traffic and narrow the perceived pavement width.  They also delineate the separation from parking 

activity and encourage side street traffic to advance further into the major street where they have 

better sight distance.  Edgelines can also be used to create space for bicycles and other users, 

emphasize areas where parking is illegal (either by use of tapered lines or delineating a shoulder 

too narrow for parking), and minimize unnecessary driving on paved shoulders or on refuge areas 

that have lesser structural pavement strength than the adjacent roadway. 

 

I. MUTCD Guidelines 

 

Specific edgeline guidance is provided in Section 3B.07 of the National MUTCD. 

 

In rural areas, edgeline markings are required on uncurbed rural arterials with a traveled 

way of 20 feet or more in width and an ADT of 6,000 vehicles per day or greater, and are 

recommended on rural arterials and collectors with a traveled way of 20 feet or more in 

width and an ADT of 3,000 vehicles per day or greater.  This recommendation should be 

considered as a requirement unless an engineering reason exists not to justify such. 

 

In suburban and urban areas, as well as rural areas, edgelines should be used where an 

engineering study indicates a need for edgeline markings.  They can be used whether or not 

a center line is marked.  Since curbs help to delineate the edge of the pavement, edgelines 

are not necessary where curbs exist unless the curb lane is wider than 14 feet. 

 

 

II. Width Considerations 

 

The following should be considered when evaluating a potential edgeline candidate. 

 

- Travel Lane Widths.  While the minimum travel lane width is ten (10) feet, lane widths 

between eleven (11) feet and fourteen (14) feet are desirable.  If eleven (11) foot lanes 

are not feasible, ten (10) foot lanes are an option (but not preferred). 

 

- Parking Needs.  An eight (8) foot offset of the edgeline off the curb is needed to provide 

a full width parking lane.  If the pavement width is limited, a seven (7) foot shoulder 

area between the edgeline and the curb would allow enough room to pass parked 

vehicles.  Since this offset is not as wide as a standard parking area, it is best suited for 

intermittent parking situations and should not be used when parking activity is expected 

to occur regularly. 

 

- Bicycle Needs.  A four (4) foot striped shoulder is the minimum width that can 

effectively be used by bicycles.  A five (5) foot offset of the edgeline off the curb is 

needed to delineate a dedicated bicycle lane. 

 

- Excess Pavement Width.  Shoulders greater than eight (8) feet in width should be 

avoided because they may be perceived by motorists as a travel lane.  When excess 
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pavement is to be marked out, consider increasing the width of the travel lanes and/or 

the median, or adding bike lanes, rather than marking a wide shoulder. 

 

The following tables specify pavement marking treatments that apply for various directional 

widths with a single travel lane of various possible lane widths in each direction.  There are 

separate tables for uncurbed and curbed roadways.  Combinations indicated by “NA” 

indicate that the combination is either not possible or not normally used because better 

options are available for that width.  Each cell in the table contains the pavement marking 

cross section options A to I available for the directional pavement width with the travel lane 

width. 

 

Uncurbed Roadways 

 

Pavement Marking Cross Section Options A-I 

A B C D E F G H I 

No 

Shoulde

r Or 

Edgeline 

Sharrow 

Marking 

4’ Or 

Less 

Striped 

Shoulder 

5’ Striped 

Shoulder  

6’ Striped 

Shoulder  

7’ 

Parking 

Lane 

8’ 

Parking 

Lane 

7’ 

Parking 

Lane + 

5' 

Striped 

Shoulde

r 

8’ 

Parking 

Lane + 

5' 

Striped 

Shoulde

r 

 

 

Travel Lane Widths (feet) 

Directional 
Total Pavement 

Width 
10' 11' 12' 13' 14' 

10 A NA NA NA NA 

11 C A NA NA NA 

12 C C A NA NA 

13 C C C A NA 

14 C C C C A/B 

15 D C C C B/C 

16 E D C C B/C 

17 F E D C B/C 

18 G F E D B/C 

19 NA G F E D 

20 NA NA G F E 

21 NA NA NA G B/F 

22 H NA NA NA B/G 

23 I H NA NA NA 

24 NA I H NA NA 

25 NA NA I H NA 

26 NA NA NA I H 

27 NA NA NA NA I 
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Curbed Roadways 

 

Pavement Marking Cross Section Options A-I 

A B C D E F G H I 

No 

Shoulde

r Or 

Edgeline 

Sharrow 

Marking 

4’ Or 

Less 

Striped 

Shoulder 

5’ Striped 

Shoulder  

6’ Striped 

Shoulder  

7’ 

Parking 

Lane 

8’ 

Parking 

Lane 

7’ 

Parking 

Lane + 

5' 

Striped 

Shoulde

r 

8’ 

Parking 

Lane + 

5' 

Striped 

Shoulde

r 

 

 

 

 

III. Exceptions 

 

Where the MUTCD requirements for edgelines are not met edgeline markings may be 

excluded based on engineering judgment.  Such as if the traveled way edges are delineated 

by curbs, parking, a bicycle lane marked on the outside portion of the traveled way, or other 

markings. 

 

 

Travel Lane Widths (feet)  

Directional 
Total 

Pavement 
Width 

10' 11' 12' 13' 14' 

10 A NA NA NA NA With curbing, edgelines are 
not needed for 13’ directional 
lane widths or less since the 

curb helps delineate the edge 

11 A A NA NA NA 

12 A A A NA NA 

13 A A A A NA 

14 C A A A A  

15 D C A A A  

16 E D C A A 

17 F E D C A 

18 G F E D C 

19 NA G F E D 

20 NA NA G F E 

21 NA NA NA G F 

22 H NA NA NA G 

23 I H NA NA NA 

24 NA I H NA NA 

25 NA NA I H NA 

26 NA NA NA I H 

27 NA NA NA NA I 
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IV. Approvals 

 

Within the City of Rochester, the City reimburses the County for all edgeline striping costs.  

Therefore, City review and approval is needed before adding new edgelines within the City. 
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FATAL ACCIDENT REVIEW 

 

It is the policy of MCDOT to conduct a field review of the site of all fatal accidents that occur 

within Monroe County's jurisdiction, including within the City of Rochester.  The procedure for 

these reviews is outlined as follows. 

 

1. Conduct a preliminary field review of the site with pictures within two weeks of the date of the 

accident.  This step is necessary because the police report for a fatal accident is often not 

available for 2-4 weeks.  We do not to wait for the accident report because conditions may 

change over time.  We want to document the conditions as soon as possible after the accident 

occurred. 

 

2. Notify the appropriate personnel to address any damaged traffic control devices as a result of 

the accident and/or conditions that may have contributed to the accident. 

 

3. Obtain the accident report from the police department. 

 

4. Complete the form on the next page that summarizes specifics of the accident and site 

conditions. 

 

5. Gather all relevant materials and route for review by the Division Head and MCDOT Director. 

 

6. Follow through with any additional studies as per the review process and, if appropriate, make 

any recommendations for additional traffic control devices. 
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MONROE COUNTY DEPARTMENT OF TRANSPORTATION 

FATAL ACCIDENT REPORT 

 

Accident Date/Time____________ Report Date___________ Field Review Date____________ 

 

Location____________________________________   City/Town_________________________ 

 

Direction of Travel 

 

 

 

Traffic Controls 

 

 

 

Traffic Signing 

 

 

 

 

 

 

Roadway Markings 

 

 

 

 

 

 

Speed Limit 

 

 

Roadway Alignment 

 

 

 

Roadway Profile 

 

 

 

Roadway Surface Condition 

 

 

 

Weather Conditions 

 

 

 

Illumination 

 

 

 

Summary of Events  

 

 

 

 

Reporting Official_______________________________________   Date___________________ 

 

Section Head_______________ Division Head_______________ Dept. Head_______________ 
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HIGH ACCIDENT LOCATION PROGRAM (HALP) 

 

It is the policy of MCDOT to proactively identify intersection and non-intersection locations that 

have a higher than normal proportion of accidents compared to other facilities of similar type.  This 

done via what is called the critical rate method developed by Northwestern University Traffic 

Institute, "Identification and Treatment of High Hazard Locations".  High accident locations are 

identified and those chosen for review are designated as Priority Investigation Locations (PIL).  An 

accident analysis study is conducted for each PIL to determine countermeasures to the accident 

patterns revealed. 

 

Program Inputs 

 

1. Annual statistics on numbers of accidents occurring at each location under MCDOT 

jurisdiction from the NYS Central Local Accident Surveillance System (CLASS) 

 

Locations in CLASS are defined by a link/node system.  There is a unique ID number for each 

node (intersection).  Links (the linear section between two nodes) are defined by a combination 

of the two nodes that define them.  CLASS provides annual numbers of accidents occurring at 

each node and within each link. 

 

 Figure 10 – NYS CLASS Node/Link List 
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2. Traffic Counts 

 

a) Automatic Traffic Recorder (ATR) Program - periodically updates traffic count data on all 

County roads and arterial/major collector roads in the City.  An outline of this program 

follows the discussion of the HALP. 

b) ATR studies done by request or as part of in-house traffic studies 

c) Intersection turning movement counts (TMC) done by request or as part of in-house traffic 

studies 

d) ATR and TMC counts collected by consultants as part of traffic impact studies or regional 

traffic reviews 

 

For the HALP, the main values used are Average Daily Traffic (ADT) for the links and 

Intersection ADT (IntADT) for nodes.  The IntADT is the number of vehicles entering the 

intersection daily. 

 

Program Outputs 

 

1. Accident Rates 

 

The accident rate (AR) is calculated for each link and node for which we have traffic count data 

(ATR and/or TMC counts).  For nodes, the accident rate is in units of Accidents per 1 Million 

Entering Vehicles; for links, the rate is in units of Accidents per 1 Million Vehicle Miles.  The 

formulas are as follows. 

 

 AR(node) = [ (#acc/yr)(1x10
6
) ] / [ (365 days/yr)(IntADT) ] 

 AR(link) = [ (#acc/yr)(1x10
6
) ] / [ (365 days/yr)(ADT)(length in miles) ] 

 

2. Average Accident Rates 

 

The link and node locations are grouped by functional class (plus by signalized and 

unsignalized control for nodes) and the accident rates are averaged for each group. 

 

3. Critical Rates 

 

The critical rate for each location is a function of the average rate and the traffic count.  This 

value represents the accident rate threshold that if exceeded by the location rate, it is designated 

a high accident location. 

 

M(link) = [ (ADT)(365)(length in miles) ] / (1x10
6
), in yearly Millions of veh-miles. 

 

M(node) = [ (IntADT)(365) ] / (1x10
6
), in yearly Millions of entering vehicles. 

 

AR(critical) = AR(avg) + 1.645([AR(avg)/M]) + 1 / (2M) 
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4. High Accident Location and PIL Lists 

 

If the accident rate for a location exceeds the critical rate within any of the last three years, it is 

designated as a high accident location.  The list of high accident locations is reviewed to determine 

which ones should be designated as PIL studies.  What gets designated as a PIL is based on various 

factors.  These include how many of the past three years are at or near the critical rate, when these 

occur, how the rates overall compare to the average, the number of accidents (number may be may 

be too small to come to significant findings), recent studies (or lack of) done at the location, recent 

changes to traffic control, road maintenance, and reconstruction done at the location, etc.  The 

knowledge and experience of each reviewer is also a key asset when reviewing the high accident 

location list.  Any location designated as a PIL is then studied in detail to determine possible causes 

and countermeasures. 

 Figure 11 – Intersection High Accident Location List 
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Figure 12 – Non-Intersection High Accident Location List 
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TRAFFIC SIGN REFLECTIVE SHEETING POLICY 

 

Signs are fabricated with a choice of sheeting.  Some of this sheeting is specifically designed to 

reflect light back to the driver at a higher intensity level.  This is particularly beneficial when the 

sign has to stand out prominently at night and/or compete against a bright and/or visually complex 

background.  Therefore, this material can help to improve the night visibility of certain signs that 

need extra attention.  It should be used only when necessary; overuse would also diminish its 

effectiveness.  The other materials used provide night visibility at a lower level, but can still be 

readily seen at night. 

 

REFLECTIVE SHEETING USE: 

 

 Type I (Engineering Grade) – PARKING SIGNS ONLY (UNTIL 2018) 

 

 Type III (High Intensity Prismatic) - All other signs, unless superseded by our existing 

policy concerning use of Diamond grade material.  

 

 Type IX (Diamond grade cubed - DG³) to be used as determined in our existing policy 

for Diamond grade VIP. 

 

Fluorescent Yellow Green colored sheeting shall be used for all school crossing signs.  

Yellow sheeting is still standard for non-school crossings but Fluorescent Yellow Green and 

Fluorescent Yellow are options. 

 

Existing stocks of material will be used before purchasing new material (SNS, regulatory 

and warning signs can continue to be made as in the past, until stocks of material is 

depleted). 

  

Diamond grade cubed - DG³ (or equal) shall be used for the following traffic signs.  All other 

traffic signs not covered below shall be fabricated with minimum reflective sheeting. 

 

 All overhead signs 

 All regulatory and warning signs located on the left side of the roadway 

(to oncoming traffic) the exception to this would be for:  “one ways”, “no outlets”, and 

“dead ends” where street lighting exists 

 All regulatory and warning signs except parking signs located in areas with high levels 

of background competing lights (i.e. - billboards, building lighting, commercial signs) 

 Chevron curve warning signs. (W1-8L and W1-8R) 

 All regulatory and warning signs at an acute angle to oncoming headlights, (mostly 

applicable at intersections) 

 Locations where an accident study has identified patterns of accidents indicate 

additional nighttime sign visibility is needed 
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HIGHWAY LIGHTING POLICY 

 

POLICY: 

 

The following guidelines will be used to evaluate requests for lighting County roads.  They are also 

used for NYS arterial highways. 

 

Any one of the following conditions shall be considered as warranting the installation of lighting 

by others and maintenance of lighting at County expense. 

 

1. Continuous or partial lighting is considered warranted on those sections of a non-controlled 

access highway where the ratio of night-to-day accident rates is at least 3.0 and where the 

total accident rate is at least 2 times greater than the statewide average for similar facility 

types, provided an average of 6 or more night accidents per mile per year or l night accident 

per spot location per year have occurred on the section over a 3-year period. 

 

2. Lighting is considered warranted at intersections where for a period of any 4 nighttime 

hours, a minimum pedestrian volume of 400 pedestrians per intersection area and 600 

entering vehicles (all approaches) is encountered during the 4-hour period.  Where the 85th 

percentile speed of artery traffic exceeds 40 miles per hour these warrants are reduced by 

25%. 

 

When the warrants for lighting are not met, we call the town, apprise them of our findings, and 

inquire if they would wish to install lighting at their expense.  If so, we include them in our 

response and provide approval for them to install, maintain, etc. the necessary lighting.  Otherwise, 

we would write directly back to the requestor and identify that the lighting is not justified. 

 

The NYSDOT also has a policy for installation of lighting on expressways.  Although it is 

primarily a NYSDOT decision, MCDOT does have a role in reviewing where expressway lighting 

goes, due to the fact that the county maintains the expressway lighting system.  NYSDOT 

guidelines recommend continuous lighting along expressway lighting sections when the lighting 

from adjacent interchanges are less than one-half mile (2,640 feet) apart, and when the traffic 

volume exceeds 75,000 vehicles per day.  Other conditions such as high night-to-day accident rates 

may apply as well.  For more information, see the NYSDOT Highway Lighting Warrants for State 

Highways. 
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INTERSECTION WARNING SIGNS 

 

Policy 

 

The principal consideration in determining if an intersection sign is justified is the distance for 

which the intersection is visible to approaching traffic.  However, accident experience and other 

factors, such as unusual geometrics, are also important considerations. 

 

Since the National MUTCD is very general as to what conditions justify an intersection ahead sign, 

the enclosed figure (formerly Figure 232.1 from the 2003 NYSMUTCD) should be used as a guide  

 

 

to intersection sign determinations.  It expresses the significance of intersection visibility in terms 

of sight distance along the roadway and eighty-fifth percentile approach speed. 

 

Guidelines 

 

All requests for intersection signs on City or County roads shall be in compliance with the enclosed 

figure (formerly Figure 232.1 from the 2003 NYSMUTCD), proceeding with one or more of the 

following studies. 

 

1. Field Review 

 

 A field review to determine sight distance of a vehicle entering the major street 

from each minor approach, viewing to the left and right.  Unusual conditions 

that may affect the justification of an intersection sign in compliance with the 

Manual of Uniform Traffic Control Devices should be reviewed and noted. 

 

2. Speed Study 

 

 A speed study through the use of machine counters or radar units may be done to 

determine 85th percentile approach speeds on the major street if a reasonable 

estimate of operating speed cannot be determined by flowing with traffic. 

 

3. Accident Experience 

 

 The accident history may reveal accident types correctable by intersection 

warning signs. 
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 Figure 13 – 2003 NYSMUTCD Figure 232.1 
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Justification 

 

Appropriate action, depending on where a plotted point on Figure 232.1 falls, is determined as 

follows. 

 

1. White Area 

   

Except where unusual conditions require otherwise, an intersection sign 

should not be used. 

 

2. Yellow Area 

   

This indicates less than desirable sight distance but not critically limited.  An 

intersection sign is not usually necessary unless other factors indicate a need. 

 

3. Blue Area 

 

This indicates critically limited sight distance and an intersection sign should 

be used. 

 

If a plotted point falls in the blue area, an advisory speed can be posted.  To determine the 

appropriate advisory speed, trace a line parallel with the horizontal axis from the plotted point back 

to the point where the yellow and blue areas meet.  The approach speed corresponding to the point 

on the line where the yellow and blue areas meet is the appropriate advisory speed. 
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MULTILANE CONVERSION OR "ROAD DIETS" 

 

It is the policy of MCDOT to review the appropriate traffic lane cross sections of City and County 

corridors and intersection approaches when there is a road maintenance or reconstruction 

opportunity to change them if needed.  This not only includes looking for needed capacity 

improvements, but also looking for opportunities to shift the use of available pavement width from 

vehicular travel lanes to auxiliary features such as right or left turn lanes, bicycle lanes, shoulders, 

"bump-outs", and medians.  Bump-outs are curb extensions midblock or at the corners of 

intersections that create recessed areas for parking, bus stops, and other areas not part of the 

through travel lanes. 

 

Potential Benefits of Multilane Conversion 

 

1. Creation of vehicular safety features such as left turn lanes, shoulders, and medians 

 

2. Provides traffic calming by reducing prevailing speeds of through traffic 

 

3. Makes the roadway more multi-modal through the creation of safety features for non-vehicular 

traffic such as bicycle lanes, "bump-outs", narrower pedestrian crossings, and pedestrian 

medians.  For pedestrians, it also eliminates "multiple threat" conflicts at crosswalks. 

 

4. Creation of on-street parking that benefits residential and commercial development, and 

reduces the speed of through traffic 

 

5. Creation of recessed parking and/or edgelines to separate parking from through traffic 

 

6. Provides opportunities for community gateway beautification through landscaping 

 

7. All the above improves the livability of the community at large 

 

Criteria for Consideration 

 

All of the following should be met for the location to be a candidate. 

 

1. Having more than one travel lane in one or both directions 

2. Peak one-way traffic volume of less than 450 vehicles per hour per travel lane 

3. The capacity of intersections should not be compromised 

4. The potential conversion should minimize the impact to available parking.  Some designs may 

require the elimination of all on-street parking 

 

In evaluating candidates, lane continuity and adequate transition areas need to be considered.  The 

potential safety benefit (reduction of accident rates or identification of correctable accident 

patterns) should also be considered, but since the benefits extend beyond safety, a conversion can 

be done even if the accident rate is already low. 
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Other Lesser Conversion Measures 

 

All of the measures listed below are also traffic calming features that will likely reduce prevailing 

vehicular speeds. 

 

1. Isolated left turn and/or right turn pockets at intersections and/or driveways 

 

These are safety features that address left turn, sideswipe, and rear-end type accident patterns 

by moving turning traffic out of the travel lane.  However, their creation in lieu of through lanes 

should not compromise intersection capacity.  When possible, try to avoid creating lane drops 

approaching the location. 

 

2. "Bump-outs" (Also see section “Curb Extensions”) 

 

These features improve safety by narrowing pedestrian crossings (thus reducing their exposure, 

creating more available gaps in two-way traffic for crossing) and creating recessed parking 

areas.  However, bump-outs should usually be used as a linear treatment so that they do not 

become an unexpected hazard to vehicular traffic.  They may be used at isolated intersections 

but should not normally be used at isolated midblock locations.  Bump-outs can be created by 

striping, but are more effective if done by curbing or other physical means. 

 

3. Pedestrian Medians 

 

These are raised pedestrian shelters in the middle of the roadway.  They are in some ways 

superior to bump-outs as a pedestrian safety feature.  They narrow the distance the pedestrian 

must cross, as do bump-outs.  In addition, they also allow the pedestrian to accept two separate 

one-way gaps in traffic when a two-way gap is not available.  One-way gaps are far more 

plentiful than two-way gaps, and thus medians can be used to create safer pedestrian crossings 

on much busier roads than can bump-outs.  Also, when looking for a one-way gap, the threat 

comes from one direction only rather than from two directions when looking for a two-way 

gap.  We would not recommend implementing these with striping only, as the pedestrian would 

not be physically protected. 

 

Some disadvantages of medians are that they must be very well designed and delineated so they 

do not become a hazard to through and/or turning traffic, there is often limited space on the 

median for large groups of pedestrians, they can be more of a hazard to plow operations than 

bump-outs, and, if not very well maintained, they may become an eyesore. 
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OBJECT MARKER GUIDELINES 

 

1) W7-12C and W7-13C (barber poles) 

 

These are recommended to be installed at all fixed objects (culvert headwalls, bridge 

abutments, etc. including those with guiderail) immediately adjacent to the shoulder 

or that are 8′ or less from the edge of pavement.  Installation of these markers is as 

follows. 

 

   A) Where the object height is greater or equal to 16 inches, the markers 

   should be installed at all four (4) approaches. 

 

   B) Where the object height is less than 16 inches these markers should  

   be installed at the two (2) leading approaches. 

 

 

2) W7-11C or safe hit object markers (yellow reflective sheeting - 3″x 9″ & yellow 

tubing) 

 

 These signs are recommended for use at locations where guiderail is not 

 recommended, but the technician/engineer believes some form of warning/guidance  

 is needed.  Recommended locations are drop offs immediately adjacent to the 

 roadway or shoulder at spacing to be determined by field conditions. 

 

3) Safe hit object markers (white reflective sheeting - 3″x 9″) 

 

 White reflectorized safe hits can be used for delineation in conjunction with other 

 warning signs through horizontal curves, etc. to provide additional guidance and 

 direction (on both sides of the road, if need be). 
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RIGHT-OF-WAY CONTROL POLICY -  

PRIVATE ROADS & DRIVEWAYS ON CITY OR COUNTY ROADS  
 

Private Roads:  (definition: any undedicated roadway that has addresses assigned to it) 

 

 Any private roadway that intersects a county road shall have right-of-way control 

 designated by MCDOT. 

 Stop signs on private roads that intersect a county road or city street shall be installed and  

 maintained by MCDOT.  Any additional traffic control devices deemed necessary by  

 MCDOT and approved by town/city regulation or ordinance shall also be maintained and  

 installed as stated above.  Signs deemed necessary by the owner (i.e., “one way”, “no  

 outlet”, “dead end”) shall not be maintained by MCDOT. 

 Upon request and for a one-time fee of $250, street name signs will be installed and  

 maintained by MCDOT. 

 

Driveways:* 

 

 Stop signs at driveways intersecting a county road or city street shall be installed and 

 maintained by the property owner.  Signs should be outside of the right-of-way if possible; 

 however, if not feasible, MCDOT will allow the installation in our right-of-way with a 

 permit.¹ 

 Any stop signs previously installed at driveways by MCDOT shall no longer be maintained 

 by MCDOT. 

 Turn restrictions type signs (i.e. “no left/right turn”, “do not enter”, “one way”) deemed 

 necessary by MCDOT and approved by town/city ordinance or regulation shall be 

 maintained by MCDOT. 

 

¹Exceptions:  If we determine that an accident problem at a driveway exists, and a stop sign is 

necessary, the owner will be directed to install a stop sign.  If the owner does not install the stop 

sign in a timely fashion (60 days), MCDOT will install one and charge back the owner.  The owner 

will then be responsible for maintenance of the stop sign. 

 

*New York State Vehicle and Traffic Law, Section 1143: 

 

 “Vehicle entering roadway.  The driver of a vehicle about to enter or cross a roadway 

 from any place other than another roadway shall yield the right-of-way to all vehicles 

 approaching on the roadway to be entered to crossed.” 

 

Public Town Roads That Intersect County Roads 

 

MCDOT shall install and maintain stop signs and street name signs.  Any other traffic control 

devices deemed necessary by MCDOT and approved by town regulation or ordinance shall also be 

installed and maintained by MCDOT.  Traffic control devices deemed necessary by the town (i.e., 

“one way”, dead end”, “no outlet”) shall be maintained by the town. 
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SCHOOL ZONE SIGNS, CROSSING GUARDS, AND FLASHING BEACONS 

 

Policy 

 

As per its role as a member of the School Traffic Safety Committee for the City of Rochester, and 

as the custodian of County highways outside the City, it shall be the policy of the MCDOT to study 

and review all school zones to ensure they are adequately marked for approaching motorists, and 

that all designated school pedestrian crossings within the zones are also adequately marked and 

supervised if needed.  A school zone is defined as a zone containing a designated school crossing 

with uncontrolled approaches, a supervised school crossing, or the area directly adjacent to the 

school building. 

 

Safe School Route Maps 

 

The subject devices will also be located and designed to enhance the safety of and encourage use of 

the designated school walking routes in the Safe School Route Maps.  These are maps of school 

pedestrian feeder patterns for City of Rochester public and parochial elementary and middle 

schools having a grade of six or below.  Charter Schools are to have maps developed by their 

traffic consultant and approved by MCDOT as part of their site plan approval if significant walking 

traffic is expected.  These feeder patterns are designed based on the most efficient walking path that 

takes best advantage of the existing traffic control devices.  The information on the maps includes 

district boundaries, street centerlines, location of the school, arrows designating the walking routes, 

traffic signals, and crossing guards.  The School Traffic Safety Committee and the MCDOT Design 

Unit jointly maintain these maps (except for Charter Schools). 

 

Figure 14 – Safe School Route Map 
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The Rochester City School District has a “Schools of Choice” program where students who live in 

one district can attend school in another district.  If the districts are adjacent, the student may still 

live within 1.5 miles of the chosen school and therefore would not qualify for busing.  In these 

cases, the need to designate safe routes to school would expand across district boundaries.  Special 

maps and accommodations (such as marked school crossings and/or crossing guards) may be 

needed.  These are best handled on a case by case basis, with consideration given to the dynamic 

nature of these walking patterns. 

 

School Speed Limits 

 

A school speed limit shall be established only if all of the following conditions exist. 

 

1. The school has one or more grades below grade 12; or a licensed child care facility provided in 

an institutional setting. 

2. Some of the child walk/bicycle to/from the facility; or the facility and supporting facilities are 

separated by a highway, and require that the children cross the highway on foot to access the 

facilities. 

3. The facility and the jurisdiction responsible for the highway provide written documentation of 

their support for a school speed limit. 

 

AND all the following conditions should be met. 

 

1. The zone contains a marked crosswalk that is a designated school crossing 

2. The crosswalk is supervised by a crossing guard 

3. There is no nearby traffic control signal or stop controlled intersection approach suitable for 

pedestrian use 

 

The school speed limit should be set no more than 10 MPH below the prevailing 85
th

 percentile 

speed on the highway or the 85
th

 percentile speed within the school zone during school crossing 

periods.  The school speed limit should only be in effect up to 30 minutes before and after periods 

of school vehicular/pedestrian activity within the core hours of 7 AM through 6 PM.  These times 

must be conveyed to the driver by either a supplemental panel or timed flashing beacons with 

“When Flashing” panels on the school speed limit signs.  If the flashers are on too often, their 

effectiveness is reduced and non-compliance will tend to occur. 

 

School Crossing Warning Signs 

 

These signs should be used only at designated school pedestrian crossings that have either 

uncontrolled approaches, or on signalized approaches that are supervised by a crossing guard.  

They are not normally used on stop controlled approaches to designated school crossings. 
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Advance School Pedestrian Warning Signs 

 

These signs are posted in advance of designated school crossings that are marked with a crosswalk 

and school crossing warning signs, and have uncontrolled approaches.  They are not normally 

posted in advance of signal controlled crossings.  They are also posted to warn motorists that they 

are approaching a school zone unless the motorists would first encounter a traffic control device 

requiring a stop before entering the zone, and the school building is visible. 

 

This manual defines a school zone as adjacent to a place of learning that is consistent with the 

definition in Section 7B.11 of the New York State Supplement to the MUTCD AND has students 

who walk to school, has outdoor facilities that would place students in close proximity to the road, 

or has facilities on both sides of the road that require a crossing of the road to go between them. 

 

Flashing Beacons on Advance School Crossing Warning Signs 

 

This device was first developed as an alternative to school speed limits.  The beacons flash only 

during periods of school activity to warn the motorists of this activity and to be more cautious. 

 

Conditions that may warrant the installation of flashing beacons on the advance school pedestrian 

warning signs include. 

 

1. The flashing beacons encompass a marked, supervised crossing.  Or the roadway is 

on the safe school route and exhibits school traffic safety problems. 

 

2. Speed analysis conducted during the school's arrival and dismissal period identifies 

abuse of the 30 MPH City speed limit (85th percentile speed is 35 MPH or higher) 

 

3. The school is an elementary or junior high school 



MCDOT Traffic Studies Procedure Manual 

 

Revised December 24, 2008 

 

SCHOOL ZONE SIGNS, CROSSING GUARDS, AND FLASHING BEACONS - 4 of 4 

 

MCDOT uses the following 2-15 point scoring system to evaluate the need for flashers and 

the priority given to a location when multiple locations are being considered for flashers. 

 

 

1. Traffic Volumes  

 

< 1200 veh per day  1 point 

1201 – 4000 veh per day 3 points 

> 4000 veh per day  5 points 

 

 

2. Pedestrian Volumes (total for AM + PM periods) 

 

< 40    1 point 

41 – 80   3 points 

> 81    5 points 

 

3. Miscellaneous Conditions 

 

a. High speed – 85
th

 % speed at least 35 MPH 

b. School building not visible 

c. Existing school traffic controls – such as a marked crossing or a crossing 

guard 

  

 

 

 None of the conditions above exist 0 points 

 One of the conditions exist  1 point 

 Two of the conditions exist  3 points 

 Three of the conditions exist  5 points 

 

Total all the points scored.  A total of 11 or more indicates that flashers should be considered.
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SIGHT DISTANCE 
 

MONROE COUNTY DEPARTMENT OF TRANSPORTATION 

PROCEDURES FOR DETERMINING INTERSECTION SIGHT DISTANCE 

REVISED JUNE 2006 
 

Introduction 

 

The following are procedures for measuring intersection sight distance as established by Monroe 

County DOT for its engineers and technicians.  Evaluation of the adequacy of intersection sight 

distance is based on the 2004 AASHTO Green Book.  All referenced exhibits are at the end of this 

document. 

 

Terms 

 
 
 

Intersection Sight Distance 

 
Sight distance provided at intersections to 

allow drivers without the right of way to 

cross/enter the roadway and avoid conflicts 

without significantly affecting traffic 

operations. 
 
Major Road (Through Road) 

 
Road without the stop or yield controls. 

 
Minor Road 

(Side Road/Driveway) 

 
Road with the controlled approaches at a stop 

or yield controlled intersection. 

 
 

 

Clear Sight Triangle 

 
Specified areas along intersection approach 

legs, and across their included corners, that 

should be clear of obstructions that might 

block a driver’s view of potentially 

conflicting vehicles. 

 
a 

(See Exhibit 9-50) 

 
Length of the clear sight triangle along the 

side road/driveway.  This is defined as 14.5’ 

behind the edge of the major road travel lane 

on stop controlled approaches (approximate 

location of the driver’s eye). 
 
b 

(See Exhibit 9-50) 

 
Length of the clear sight triangle along the 

major road.  Note that in Exhibit 9-50, it stops 

at the center of the side road/driveway. 
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Identification of Clear Sight Triangles 

 

Design Vehicles 

 
 
Passenger Car 

 
Assume that the driver’s eye is ±3' 6" above the roadway 

surface and that the object to be seen is ±3' 6" above the 

surface of the intersecting road. 
 
Truck 

 
The recommended value of truck driver eye height is ±7' 8" 

above the roadway surface and the object to be seen is ±3' 6" 

above the surface of the intersecting road. 

 

 

Sometimes it is appropriate to determine clear sight triangles for both passenger cars and trucks.  In 

these cases, the smaller clear sight triangle should be used, i.e. - lower value of b as per Exhibit 9-

50. 

 

Field Procedures 

 

The first step is to set the appropriate length a, as per Exhibit 9-50, to be 14.5’ behind the edge of 

the major road travel lane.  The edge of the major road travel lane can be defined by a curbline 

extension, a white edgeline, or edge of pavement if neither exists.  The determination of b, as per 

Exhibit 9-50, varies as follows. 

 
 
 

 

 

 

 

One Person 

 
Place a delineator of the appropriate height for the assumed design 

vehicle 14.5 feet (a) behind the edge of the major road travel lane.  

In your vehicle, slowly approach the intersection from the left and 

right along the major road.  Maintain 3' 6" as the height of your eyes 

above the roadway surface.  Measure from the point where you 

begin to see the top of the delineator to the center of the side 

road/driveway travel lane.  It is helpful to mark within your vehicle 

where 3' 6" above the roadway surface falls.  If the design vehicle is 

a truck, it is recommended to have 2 vehicles or a truck present so 

the special delineator can be set up to achieve the required 7' 8" 

height. 
 
 

 

 

Two Persons 

 
Each person’s vehicle should have a two-way radio.  Place one 

person in a vehicle whose eyes are 14.5 feet (a) behind the edge of 

the major road travel lane and at the appropriate height for the 

assumed design vehicle.  The second person should then approach 

from the left and right as in the one-person procedure.  Except now, 

a two-way radio link between the stationary and moving vehicle can 

establish when each driver sees the other individual or sees the 

appropriate place on the windshield that is 3’ 6” above the 

pavement.  At this point in time, the distance to the center of the 

side road/driveway can be measured as in the one-person procedure. 
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Types of Controls or Movements 

 

Stop Control on the Side Road/Driveway 

 

Clear departure sight triangles, as shown in Exhibit 9-50B, should be considered for left turns and 

right turns from the side road/driveway.  In most cases, it can be assumed that the clear departure 

sight triangles for left and right turns onto the major road will also provide more than adequate 

sight distance for side road/driveway vehicles to cross the major road. Where design speed is 

referred to, use the 85% speed where it is known or can be estimated.  If the 85
th

 percentile speed is 

not known or not easily determined, use the speed limit plus five (5) MPH. 

 

1. Determine 85% speeds on the major road approaching the intersection. 

 

2. For a two lane major road and a side road approach grade of less than 3 %, use the 

table on page six or the graph line for the appropriate design vehicle (PC, SU, or 

COMB) on Exhibit 9-56 to determine the minimum required intersection sight 

distance (side b of the clear sight triangle in Exhibit 9-50B) for entering the major 

road.  If the major road is more than two lanes and/or the side road approach grade 

is more than 3 %, you must use Equation (9-1) and Exhibit 9-54 to determine the 

minimum required intersection sight distance required. 

 

3. Set a = 14.5’, as per Exhibit 9-50B, and use the Field Procedures to measure the 

actual intersection sight distance (b in Exhibit 9-50B). Compare the actual b to the 

required b ascertained from Exhibit 9-56 or Equation (9-1). 

 

The value given to a of 14.5’ from the edge of the major road travel lane represents the typical 

position of the side road/driveway driver’s eye when a vehicle is stopped relatively close to the 

major road. 

 

Determination of Adequate Sight Distance 

 

Compare measured sight distance to the minimum required sight distance ascertained from the 

above procedure.  If the measured sight distance meets or exceeds the minimum required sight 

distance, sight distance is adequate as is.  If a changeable condition were causing a sight distance 

restriction (foliage, parking, etc.), then we would seek to rectify the problem.  If the sight distance 

restriction is not changeable (vertical/horizontal curve, building, etc.), then use the MUTCD 

procedure to determine if a warning sign is needed. 

 

For permit inspectors, proposed accesses should be located so that they meet intersection sight 

distance requirements. Where there is no available location with adequate intersection sight 

distance along the frontage, the access shall be located such that sight distance is optimized in each 

direction and the location should be checked to see if stopping sight distance requirements (from 

the table on page six or the line labeled SSD on Exhibit 9-56) can be met.  Note: stopping sight  

 

distance is calculated differently from intersection sight distance.  If the stopping sight distance 

is adequate, but intersection sight distance is less than the AASHTO minimum, we would approve 

the access and, if needed, install driveway warning signs as per MCDOT policy on use of these  
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signs. If both intersection and stopping sight distance are less than required, we will recommend to 

the town that the access be denied due to inadequate sight distance.  

 

Traffic Signal Control 

 

At signalized intersections, the following criterion applies. 

 

• If the signal is placed on red/amber flashing operation during off-peak or nighttime 

periods, then appropriate clear sight triangles for stop control on the side 

road/driveway should be provided. 

 

• If right turns on a red signal are permitted at any time of the day from any approach, 

the sight distance required for those making the right turn looking to the left is 

guided by Figure 232.1 in the NYSMUTCD.  A point that falls within the blue area 

on the graph indicates inadequate sight distance for right turns on red to be allowed. 

 

All Way Stop Control 

 

The first stopped vehicle on each approach should be visible to the driver of the first stopped 

vehicle on each of the other approaches. 

 

Left Turns from a Major Road 

 

All locations along a major highway from which vehicles are permitted to turn left across opposing 

traffic, including at-grade intersections and driveways, should have sufficient sight distance for 

drivers to decide if it is safe to turn left across the lane(s) used by opposing traffic.  If adequate 

sight distance for stop control has been provided for each side road/driveway approach, sight 

distance will generally be adequate for left turns from the major road and no separate check is 

needed.  However, at three-leg intersections or driveways located on or near a horizontal curve on 

the major road, the sight distance for left turns onto the side road/driveway should be checked.  

Also, sight distance for left turns from divided highways should be checked because of possible 

sight obstructions in the median. 

 

1. Determine the 85% speed of traffic on the major road (Vmajor) opposing the left 

turning vehicle.  If the 85% speed is unknown or not easily determined, use the 

speed limit plus five (5) MPH. 

 

 

 

2. If the left turning vehicle crosses one opposing lane, use the table on page six or the 

graph line for the appropriate design vehicle on Exhibit 9-68 to determine the 

minimum required sight distance for the design speed of opposing traffic.  If more 

than one opposing lane is crossed, use Exhibit 9-66 to calculate the required sight 

distance.  The sight distance along the major road required to accommodate left 

turns is the distance traversed at the design speed of the major road in the travel time 

for the design vehicle given in Exhibit 9-66. 
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3. To measure the actual sight distance available for left turning vehicles, place the 

delineator at the point where the driver would likely be sitting when making a left 

turn from the major road.  Approach the intersection in the opposing lane(s) and 

start measuring the sight distance along the major road when you can see the top of 

the delineator.  Stop the measurement when you come to the first likely conflict 

point between a left turner and opposing traffic.  This measured distance is the 

available sight distance for left turning vehicles.  If there is more than one opposing 

lane, use the least sight distance measured. 

 

Table of Commonly Used AASHTO Minimum Required Sight Distances 

 

The values in Table V that follows applies to passenger cars crossing only one lane on major and 

minor street approaches that have grades between -3 % and +3 %.  This is the most common case 

reviewed.  If reviewing other cases (ie - trucks and/or steeper grades and/or LT's crossing multiple 

lanes), use the equations and/or graphs in Exhibits 9-54 to 9-68. 

 

Table V 

Design 

Speed 

(MPH) 

Stopping 

S.D. 

(ft) 

Int. S.D. 

(LT fr.stop) 

(ft) 

LT fr. Major 

Road S.D. 

(ft) 

15 80 170 125 

20 115 225 165 

25 155 280 205 

30 200 335 245 

35 250 390 285 

40 305 445 325 

45 360 500 365 

50 425 555 405 

55 495 610 445 

60 570 665 490 

65 645 720 530 

70 730 775 570 

75 820 830 610 

80 910 885 650 
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SIGNALS – WARRANTS FOR INSTALLATION/REMOVAL 

 

Installation 

 

It is the policy of this department to install traffic control signals only where signalized operation is 

preferable to unsignalized operation based on the following. 

 

1. One or more of the Warrants for Installation of Traffic Control Signals in the MUTCD is met.  

The comprehensive signal warrant sheet used by MCDOT outlines these warrants. 

 

2. The safety of the intersection would be enhanced by conversion to signalized control vs 

unsignalized control.  An accident analysis should reveal accident patterns correctable by 

signalized control (ie - right-angle type accidents).  These correctable patterns need to be strong 

enough where their correction more than offsets the potential for increase in accident patterns 

created by signalized control (ie - rear-end type accidents). 

 

3. The vehicular capacity of the intersection (benchmarked by overall intersection delay) should 

be increased by conversion to signalized control.  An increase in capacity needs to be exhibited 

by a decrease in overall intersection delay.  Signalization will generally reduce minor street 

approach delays but increase delay on the major street. 

 

As mentioned above, traffic signals can have definite drawbacks if they are installed where not 

absolutely necessary.  Some of those drawbacks are as follows. 

 

 An increase in rear-end type accident patterns 

 

 An increase in overall intersection delay, particularly during off-peak periods 

 

These drawbacks need to be offset by the expectation that signalization will correct existing 

adverse conditions under unsignalized control such as strong patterns of accidents correctable by 

signalization (ie – right angle type accidents) and long delays experienced by movements on the 

side street (ie – left turns or crossing maneuvers).  When conditions that no longer justify signal 

control exist, the signal should be removed and unsignalized control re-established. 

 

Non-Conflicting Right Turns 

 

If the side street approach with the heavier traffic volume used in the traffic signal warrants has a 

lane primarily used by right turns, the proportion of right turns delayed less than seven seconds are 

to be removed from the right turning side street volume used in the evaluation of the traffic signal 

warrants.  These are called non-conflicting right turns because they would have turned right on red 

without calling the signal and thus would not benefit from a traffic signal. 

 

To determine this proportion, delay studies are conducted during one or more time periods 

representative of the hours evaluated in the warrants.  The right turn traffic volume used in the 

evaluation of the signal warrants is reduced by the percent of right turns delayed less than seven 

seconds.
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Comprehensive Signal Warrant Sheet 

Monroe County Department of Transportation 

Signals Engineering Division - Traffic Studies Unit 
Town:  

Intersection:  

Evaluator:  

Date:  

 

Vehicular/Pedestrian Data 

 Major Street Minor Street (higher traffic approach) 

Street Name:   

Data Type:   

Date(s) Collected:   

# Travel Lanes* 

(each inbound 

appr): 

  

RT Only Lane?:    

85
th

 % Speed >40?:   

Ped Spd >3.5 ft/s?:   

* Include auxiliary lanes only if they carry a significant portion of the total volume on the approach 

  

  Minor (Highest Approach) Major Crossing Major 

Hour Time RT 

(All) 

% RT 

Incl. 

RT 

(Net) 

TH LT Min 

Total 

Maj 

Total 

# Ped's Gaps? 

(1/min) 

1           

2           

3           

4           

5           

6           

7           

8           

AM Pk           

PM Pk           

 

Accident Data 

Period # Months # Correctable Acc 

   

 

Vehicular Delay Data 

Time Period Length 

(hours) 

Left Turns Right Turns All Vehicles Tot Delay    

(veh-hrs) # Veh Av Delay # Veh Av Delay 

 

# Veh Av Delay 
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Warrant 1 - Eight-Hour Vehicular Volume (Tables from 2003 National MUTCD) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Condition A OR Condition B must be met for any eight hours of an average day for Warrant 1 to 

be met.  If either of those conditions are not met for any eight hours, 80 % of Condition A AND 80 

% of Condition B met for any eight hours will meet Warrant 1.  
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Warrant 2 - Four Hour Volumes 
 

Warrant 2 is met if traffic on the major and minor streets for any four hours plotted on the attached 

figure 4C-1 or 4C-2 (if the speed on the major street exceeds 40 MPH) fall above the appropriate 

line 

 

Warrant 3 - Peak Hour Delay 
 

Warrant 3 is met if for any one hour of the day the following is met. 

 

1. 650 or more vehicles enter the intersection if it has three approaches; 800 or more vehicles if it 

has four approaches, AND 

2. On a one lane minor street approach, 100 or more entering vehicles on the minor street AND 

total delay of four vehicle-hours or more; on a two lane minor street approach, 150 or more 

entering vehicles on the minor street AND total delay of five vehicle-hours or more, OR 

3. If traffic on the major and minor streets for any one hour plotted on the attached figure 4C-3 or 

4C-4 (if the speed on the major street exceeds 40 MPH) falls above the appropriate line. 

 

Warrant 4 - Minimum Pedestrian Volume (with inadequate gaps) 
 

 Walk Speed > 3.5 ft/s Walk Speed < 3.5 ft/s 

Four Hours 100 per hour 50 per hour 

One Hour 190 95 

 

A pedestrian signal should not be installed if there is another traffic control signal within 300 feet. 

 

Warrant 5 - School Crossing 
 

Warrant 5 is met if there is a designated school crossing across the major street AND there are 

inadequate gaps during the period when school children are crossing AND there are a minimum of 

20 school pedestrians per hour. 

 

Warrant 6 - Progressive Movement 
 

A traffic signal may be justified as part of a coordinated signal system.  Its operation should serve 

to sustain progressive movement and proper vehicle grouping at the system speed. 

 

Warrant 7 - Accident Experience 
 

Warrant 7 is met if five or more reportable accidents of a type susceptible to correction by a traffic 

signal occur within a twelve month period AND at least 80 percent of the requirements specified 

either in Warrants 1 or 4 are met. 

 

Warrant 8 - Systems Warrant 
 

A traffic signal may be justified at the intersection of two major routes (existing or planned) to 

encourage organization and concentration of traffic flow. 
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Hourly Warrant Evaluation of Traffic Volume Data 
 

In the case of a 1 lane (1 Ln) minor street approach, you have the option to evaluate the addition of 

an auxiliary lane that would carry a significant portion of the total approach volume.  The 2 lane 

case (2 Ln) will see if the addition of the lane would affect meeting the warrants.  What met the 

warrants with 1 lane may not with 2 lanes. 

 

  Warrant 

1 Met? 

Warrant 

2 Met? 

War 

3? 

War 

4? 

Hour Time 1 Ln 2 Ln 1 Ln 2 Ln   

1        

2        

3        

4        

5        

6        

7        

8        

AM Pk        

PM Pk        

 

Summary of Warrant Evaluations 
 

 Warrant Met? 

 1 Lane Case 2 Lane Case 

Warrant 1   

Warrant 2   

Warrant 3   

Warrant 4   

Warrant 5   

Warrant 6   

Warrant 7   

Warrant 8   

 

Comments: 
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Overview of the Process For Approving and Installing a New Traffic Signal – rev. 7/10/03 

 

1. The need for a traffic signal is identified from a variety of possible sources, including: 

 A complaint call, letter, or e-mail from a citizen; 

 A development driven traffic study predicting changes in traffic conditions; 

 A capital improvement project; 

 The High Accident Location Program; or 

 An internally generated study. 

 

2. A study is conducted to determine whether a traffic signal is justified and necessary.  This study 

could be conducted by: 

 Our in house staff; or 

 A consultant traffic report, which our staff would review. 

 

3. The study's findings are reviewed to determine if the proper criteria are met.  These would 

include: 

 One or more of the Standard National and State Traffic Signal Warrants (minimum criteria for 

volume, number of accidents, delays, etc.) should be satisfied. 

 A capacity analysis showing acceptable operation with a traffic signal. 

 Verification that lesser means of traffic control (i.e. stop sign operation) will not suffice. 

 

4. A formal recommendation for a change to traffic signal control is made by either the Permits 

section (for development driven locations outside the City of Rochester) or by the Studies 

section (for all other situations).  This recommendation is reviewed by the Traffic Signal 

Engineer and approved by the Department Head.  Locations within the City of Rochester are 

submitted to the Traffic Control Board for further approval.  Locations outside the City of 

Rochester need to be approved by the appropriate Town Board. 

 

5. Upon approval, the traffic signal is designed by either a consultant or in house staff.  It is also 

placed on the project review and construction listing for tracking purposes, and it receives a 

unique traffic signal number. 

 

6. Upon design completion, the signal drawings are distributed to all those involved in 

construction, inspection, and the furnishing of parts such as cabinets. 

 

7. Installation is performed by in house or contractor forces. 

 

8. Turn on is preceded by the issuance of timing sheets, several days of flashing operation, and an 

inspection. 

 

9. On the day of turn on, an inventory sheet is prepared listing all of the components at the 

location.  This is done primarily to report energy consumption, but also serves as a way to 

record the assets for other purposes. 

 

10. Once the traffic has had time to adjust to the new signal, the Traffic Signal Engineer conducts 

an operational review in the field to ensure the timings and operation are efficient. 
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11. The change in energy consumption is reported to RG&E.  This report triggers the close out of 

the item on the project review and construction listing, ending the process. 

 

Removal of Traffic Signals 

 

Traffic signals should be considered for removal when the following conditions are revealed. 

 

1. The vehicular/pedestrian traffic volume no longer meets the warrants in the MUTCD for 

signal installation 

2. A capacity analysis of the appropriate peak hours (usually AM and PM peak hours) 

identifies adequate operation of all movements under unsignalized control and comparable 

overall intersection delay 

3. Pedestrian traffic at the intersection does not need the signal to cross safely and/or there is 

another nearby location they can cross with comparable safety 

4. The intersection has adequate sight distance to operate safely under unsignalized control. 

 

When a signal has been identified as a candidate for removal, the following procedure is initiated.  

Citizen input from area residents and business-people is also solicited throughout the process. 

 

1. The signal is placed on red/yellow flash with the installation of stop signs (or red/red flash 

in the case of conversion to a four way stop control) for a trial period of six to twelve 

months. 

2. During this trial period, the intersection is monitored for excessive delays and/or conflicts 

created by the conversion.  Should they be revealed, the trial may be stopped and the signal 

re-activated. 

3. After the trial period has elapsed, an accident analysis is done to see if any accident patterns 

were created during the trial period that indicate reactivation of the signal is appropriate. 

4. If the accident analysis reveals that adequate safety was maintained during the trial period, 

and no excessive delays were evident, the signal heads can be turned off.  In some cases it 

may be necessary to leave the hardware in place and bag the signal heads for another trial 

period, often six months.  This trial period is optional depending on the circumstances, 

particularly if the first trial identified potential circumstances that might require a future 

reactivation of the signal. 

5. If an accident analysis conducted after the second trial period (when the signal heads were 

bagged) reveals a continued adequate level of safety, the signal hardware (heads, poles, 

cabinet, etc.) can be removed. 

 

Sometimes, under capital projects, an intersection needs geometric changes (such as bump-outs to 

improve sight distance and/or narrow the side street approach) before it can safely operate as an 

unsignalized intersection.  In this case, it may be better to defer initiation of flashing operation until 

the construction of the changes has been initiated.  Signal removal input would be handled by the 

project’s public input process.  The interim accident analysis may be waived if the intersection is 

being changed by the project to directly address safety.  Any other problems, such as delays or 

conflicts, would be monitored by the project as it is being constructed. 
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SIGNAL PHASING GUIDELINES 

 

LEFT TURN PHASE 

 

A left turn arrow phase may be considered when one or more of the following conditions are met.  

Even when the conditions are met, the addition of the arrow phase should be anticipated to reduce 

the overall intersection delay.  

 

1. If in any direction, the product of left turning vehicles and opposing through plus right turning 

vehicles during the AM or PM peak hour is greater than l00,000 (50,000 for a single lane 

approach)   

 

2. Left turn volume greater than l00 vehicles (or 90 for a single lane approach) during the peak 

hours.  For intersections where the 85
th

 percentile approach speed is greater than 45 MPH, left 

turn volumes are reduced to 50 (45). 

 

3. A vehicle delay study for left turning vehicles during the peak hours finds vehicle delays to be 

greater than two cycles. 

   

4. Average delay for left turning vehicles during the peak hour exceeds 60 seconds. 

 

5. The accident history reveals four or more left turn type accidents involving a left turn from a 

single approach within a l2 month period or six accidents within two years; or for left turns 

from two opposing approaches combined, six left turn type accidents in one year or ten in two 

years. 

 

For approaches without left turn lanes, the initial consideration should be to create a left turn lane 

before left turn phasing.  Left turn phasing is very ineffective without left turn lanes because only 

left turning vehicles near the front of the queue can utilize the arrow.  The rest cannot reach the 

front of the queue in time due to their being mixed in with through vehicles.  Again, the treatment 

should be anticipated to reduce the overall intersection delay.  Should pavement width restrictions 

make creation of left turn lanes impractical and there is an accident pattern involving left turning 

vehicles, other measures such as full time or part time restrictions on left turn movements should be 

considered before left turn phasing. 

 

LEADING vs. LAGGING LEFT TURN PHASE 

 

A leading left turn arrow phase comes up before the green ball phase, a lagging left turn arrow 

phase comes up after the green ball.  Each has advantages and disadvantages.  With a leading 

phase, most of the left turns will turn on the arrow and thus be protected for better safety.  This 

flushing out of the lefts also means that their delay is lower and less storage is needed for them.  A 

disadvantage is that a left turn only lane is needed for efficient operation since a through vehicle 

would also call the phase if stopped in a shared lane.  Another disadvantage is that, even with a left 

turn only lane, the phase will come up every cycle if a left turning vehicle is present regardless of 

whether the lefts could have cleared on the permissive green ball phase.  A lagging left turn phase 

allows most of the left turns to clear on the permissive green ball phase and will only come up if 

the lane is still occupied at the end of the green ball.  Although a left turn only lane is desirable, it is  



MCDOT Traffic Studies Procedure Manual 

 

SIGNALS - PHASING GUIDELINES - 2 of 5 

 

not required for efficient operation.  Lag lefts can result in very efficient operation at three-way 

intersections or where one or more of the streets are one-way.  A  

 

disadvantage is that a lagging permissive/protected phase (explained below) cannot be 

implemented at a four way intersection unless the two opposing directions have their left turns 

locked together because conflicts and accident patterns will develop between the through traffic 

going on the lagging phase and opposing left turns.   

 

Locking the left turns together is when opposing left turns get the arrow at the same time.  This 

phase can be either leading or lagging, and must have balanced left turn volume and a left turn only 

lane in each direction for efficient operation.  Separating out the left turn phases can be beneficial 

when there are unbalanced left turn and/or through traffic volumes in opposing directions, but a 

lead left is required for the separation.  All traffic on one approach gets the green arrow and ball 

while traffic in the opposing direction has a red ball.  A left turn only lane is beneficial for efficient 

operation but is not required. 

 

There are two modes of left turn arrow control, protected/permitted left turn and protected/prohibited 

left turn. 

 

PROTECTED/PERMITTED MODE 

 

Protected/permitted phasing is when left turns can move either on the arrow or the green ball.  

Vehicles can turn left with the arrow (protected) or with the green whenever there is an adequate gap 

in opposing traffic (permitted).  In addition, there are four distinct operational schemes that may be 

used: 

 

 Lead-left turn with parallel through movement. 

 

 Simultaneous lead-left turns with parallel through traffic stopped. 

 

 Lag-left turn with parallel through movement (only at "T" intersections). 

 

 Simultaneous lag-left turns with parallel through traffic stopped. 

 

Once all the traffic data is gathered and reviewed, good sound engineering judgment is used in the 

final analysis to determine if a left turn phase is appropriate.  The final selection of phasing should also 

consider the effects of progression in a coordinated system. 

 

PROTECTED/PROHIBITED MODE 

 

In some cases, making a left turn on the green ball may not be safe.  Examples include poor 

visibility of oncoming traffic, heavy U-turn movements, and turns made from multiple exclusive 

lanes.  For such situations, it may be necessary to only allow the left turns during the arrow phase.   

 

The protected/prohibited mode is relatively straight forward in that left turning traffic moves on a left 

green arrow and only on a left green arrow display.  A separate left turn signal face must be used  
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where the sequence does not provide simultaneous right-of-way to parallel through traffic.  In most 

cases, an exclusive left turn lane is utilized. 

 

It is not as efficient as protected/permitted phasing because left turns are not allowed to use any 

gaps in opposing traffic while the signal is green.  Typically, there is a loss of capacity at the 

intersection and an increase in queuing for the left turn movement.  Therefore, protected only left 

turn phasing should be reserved only for situations where a left turn safety issue overrides the 

efficiency disadvantages of this type of phasing.   

 

GUIDELINE FOR IMPLEMENTING 4 OR MORE PHASE SIGNAL 

 

The purpose of this is to determine when additional phases may be justified at a signalized 

intersection.  The following criteria should be considered. 

 

 Directional distribution of traffic.  Is there an unbalanced flow of traffic AM and PM? 

 

 Unusual geometrics, more than four approaches or skewed. 

 

 Heavy left turn volumes on all approaches. 

 

 Heavy pedestrian activity on all approaches. 
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 Figure 15 – Left Turn Phase Warrant Sheet 
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RIGHT TURN PHASE 

 

The addition of a right turn arrow phase usually does not have the potential for negative impact on 

overall intersection delay that left turn phasing does because it is usually designed to operate 

concurrently with other protected phases.  As in the case of left turn phasing, right turn phasing 

operates best when the arrow controls an exclusive turn lane rather than a shared lane.  It can be 

very frustrating for right turning vehicles in a shared through/right lane to see the arrow and have 

through vehicles stopped in front of them prevent them from advancing.  Some conditions under 

which right turn phasing can be considered include the following. 

 

1. When an accident pattern involving conflicts with right turning vehicles has been identified 

 

2. When the right turn volume on an approach is particularly heavy and implementation of the 

arrow would be anticipated to reduce overall intersection delay 

 

3. To operate in conjunction with pedestrian phases for non-conflicting movements 

 

4. On an approach with dual right turn movements to prevent conflicts in the outbound acceptance 

lanes 

 

Whenever right turn arrows are being considered, care must be taken to not run such arrows in 

conflict with any pedestrian movements. 
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SIGNALS - PEDESTRIAN ACCOMMODATIONS 
 

LEADING PEDESTRIAN INTERVAL GUIDELINES 

 

The leading pedestrian interval provides pedestrians with a head start by delaying the parallel 

vehicle movements.  This improves vehicle yielding behavior by allowing the pedestrians to 

occupy the crosswalk first, rather than releasing the vehicles and pedestrians simultaneously. 

 

The standard pedestrian provision for initiating a crossing is a “walk” interval.  During this 

interval, as well as the flashing “don’t walk” interval that follows, pedestrians legally have the 

right-of-way over vehicles in the crosswalk.  In most cases, this is adequate, and a leading 

pedestrian interval is not needed. 

 

The leading pedestrian interval adds extra delay time that is essentially an extended all-red period 

for vehicles.  The capacity of the intersection will be reduced accordingly.  At capacity constrained 

intersections, the resulting increase in congestion could lead to a net decrease in safety.  Therefore, 

leading pedestrian intervals should be used only when they are justified. 

 

There are two situations where pedestrians may need additional assistance in starting their crossing 

through a leading pedestrian interval.  These cases are discussed individually below. 

 

 Case 1 – High pedestrian/vehicle conflicts due to volume. 

 

When vehicle right turning movements (or left turning movements from one way streets) are 

especially heavy, pedestrians may have a difficult time initiating their crossing.  This is 

evidenced by vehicles consistently dominating the crossing at the start of green with 

pedestrians present, and is best determined by direct observation.  In this case, adding a leading 

pedestrian interval of approximately four seconds is sufficient to give the pedestrians the first 

opportunity to occupy the crosswalk.  If four seconds are taken away from two different streets, 

it will reduce the intersection’s capacity by approximately 10%, which is significant, especially 

since by their nature, intersections that fall under Case 1 are often operating close to capacity. 

 

 Case 2 – Pedestrian/vehicle conflicts due to geometrics. 

 

Some intersection crosswalks have geometric features, such as pedestrians moving concurrently 

with dual permissive left turns, which can make vehicle yielding behavior less likely.  Adding a 

leading pedestrian interval for that crosswalk can help by placing the pedestrians in a position 

where they can clearly be seen, thus reducing ambiguity over who should occupy the crosswalk 

area first.  In Case 2 situations, consideration should be given to placing the pedestrians on an 

exclusive pedestrian phase.  If concurrent phasing is the preferred option, the provided vehicle 

delay should be long enough to allow the pedestrian to walk to the vicinity of the point of 

conflict (using the walking direction that begins from farthest away) before the conflicting 

vehicles are released.  In practice, as drivers start up and begin to accelerate toward the area of 

potential conflict, the pedestrian is already there and has begun the process of clearing through 

it.  Typical values for leading pedestrian intervals in Case 2 range from seven to twelve 

seconds.  The reduction in intersection capacity depends on how many crosswalks are treated. 
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In neither case is the intent to fully cross the pedestrian before the vehicles are released.  When that 

type of treatment is desired, the pedestrians and vehicles should be placed on separate phases that  

 

do not move concurrently.  Rather, this treatment is intended to concurrently allow vehicles and 

pedestrians, accompanied with provisions to increase the likelihood of vehicle yielding behavior. 

 

Note that in timing a leading pedestrian interval, the vehicle delay time does not need to match the 

“walk” interval duration.  These two variables are independently set.  Vehicles can be released 

during the “walk” interval, during the flashing “don’t walk” interval, or at the point where the 

change is made from “walk” to flashing “don’t walk”. 

 

If a pedestrian phase is not button actuated (such as at a pre-timed intersection), the leading 

pedestrian interval will impose unnecessary delays on the vehicles when pedestrians are not 

present.  In this case, if the feature is justified, the leading pedestrian interval can be operated on a 

part time basis during times when pedestrian activity is steady, and omitted at other times. 

 

Leading pedestrian intervals need to be applied carefully when protected-permissive left turn 

phasing is provided for vehicles.  The leading left turn phase that conflicts with the crosswalk will 

necessarily need to be changed to a lagging left turn phase (since vehicles and pedestrians cannot 

both go first).  Lagging protected-permissive left turn operation can be unsafe at a four way 

intersection if the opposing left turns do not operate together.  Although there is a work around by 

tying the two left turn phases together, this operation may increase delays, especially if the left turn 

volumes are not similar.  In some cases, lag lefts may degrade the progression along an arterial.  

These factors will need to be considered when deciding whether to add a leading pedestrian interval 

at an intersection with protected-permissive left turn phasing. 

 

COUNTDOWN PEDESTRIAN SIGNAL DEVICES 

 

A device called the “countdown pedestrian signal” has been developed which displays to 

pedestrians the number of seconds remaining on the flashing “don’t walk” interval.  The device is 

intended to notify pedestrians how long it will be before the flashing “don’t walk” time has 

expired.  This expiration is the point in time where they should have completed their crossing.  This 

information in turn may guide them in their decision making process as they either initiate or 

complete a crossing of the street. 

 

The National MUTCD describes them as an optional device, but does not offer specific guidance 

on when it is appropriate to use them.  NYSDOT Region 4 is using them on new projects at 

intersections for crosswalks across the primary street, and does not use them across side streets.  

They do not have any other criteria for their deployment. 

 

Cost is a significant issue with these devices.  In addition to the cost of purchasing and installing 

them, there is a very significant energy cost to operate them.  There is also the potential for both 

mechanical failure (based on experience by NYSDOT signals) and erroneous information being 

displayed on the device (as per the caution in the National MUTCD guidance).  Therefore, this 

device should be used selectively where it would provide the most benefit to pedestrians. 
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Typically, the crossing time is set with an assumed walking speed of 3.5 feet per second so that the 

pedestrian can reach the vicinity of the far curb when the crossing time has expired. Many 

pedestrians walk at speeds higher than this rate.  According to ITE’s Toolbox on Intersection Safety 

and Design, walking speeds range up to 6.0 feet per second.  Table 1 illustrates the difference in 

crossing times at these various speeds.  The table assumes 12 foot lanes and adds 12 feet to each 

situation to allow for the extra distance introduced by the curb radii typically found at an 

intersection.  It also assumes there is no significant skew angle in the crosswalk. 

 

Typical Pedestrian Crossing Times at 3.5 feet per second and 6.0 feet per second 

Table VI 

 Number of Lanes To Cross (12 foot lanes plus 12 feet for corner radii) 

2 Lanes To Cross 3 Lanes To Cross 4 Lanes To Cross 5 Lanes To Cross 

Typical Distance 36 feet 48 feet 60 feet 72 feet 

Time @ 3.5 ft/sec 11 seconds 14 seconds 18 seconds 21 seconds 

Time @ 6.0 ft/sec 6 seconds 8 seconds 10 seconds 12 seconds 

Time Difference 5 seconds 6 seconds 8 seconds 9 seconds 

 

The time difference reflects extra time that a fast walking person theoretically has to work with.  

The table demonstrates the increased usefulness of the device as the crosswalk distance gets longer, 

especially in cases of extreme length.  The longest crosswalks that we operate (NYSDOT 

crosswalks across West Ridge Road at Hoover Drive and Buckman Road) have a clearance time of  

30 seconds, can be walked in 20 seconds at 6.0 feet/second, and have a time difference of 10 

seconds.  They have countdown pedestrian signals in place, and the value of them is apparent. 

 

Another consideration is the influence of conflicting vehicles that could delay a pedestrian briefly 

during the flashing “don’t walk” interval.  Locations with heavier right and left turning vehicle 

volumes have a higher potential to delay a pedestrian’s crossing.  The time remaining information 

would be helpful in this situation to reassure a pedestrian that there is still adequate crossing time 

available for the completion of the crossing. 

 

The following guidelines are recommended for the placement of countdown pedestrian signals.  In 

considering whether to install the devices, the location should meet at least one and preferably two 

of the following thresholds. 

 

 

1. Pedestrian countdown devices are recommended for the longer crossing lengths where 

crossing time variance is greatest.  A suggested threshold is at least 60 feet of crossing 

distance. 

  

2. Pedestrian countdown devices are recommended where the right turning and left turning 

volumes that conflict with the crosswalk are high.  A suggested threshold is a combined 400 

vehicles per hour (adding the conflicting right and left turning vehicle volumes together). 
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Although the devices could also be considered where the pedestrian volumes are high, the better 

adjustment for this situation is to add more “walk” start up time.  Therefore, the primary need for 

the devices should be based on the two criteria listed above. 

 

AUDIBLE/TACTILE PEDESTRIAN SIGNAL DEVICES 

 

The following guidelines were established in July 1996 for evaluating requests for audible 

pedestrian signal devices.  They have been updated to reference the community resources that are 

involved in reviewing the need for each location, and to incorporate the newer tactile devices. 

 

1.  We should first explain to all requestors that audible and tactile pedestrian signal devices are not 

universally accepted by the visually impaired community.  Two primary objections are: 

 

  - Both types introduce a dependence on mechanical devices, which may fail; and 

 

  - The audible signal (usually the requested type) masks vehicle noises and may prevent the 

pedestrian from hearing an approaching vehicle that is not stopping for the red light. 

 

Because of these objections and the cost involved in installing and maintaining the devices, and 

because requestors often move to other locations without notifying us, we are very selective on 

where they are installed, especially when only one individual is involved. 

 

2.  The following information should be gathered from the requesting party. 

 

- Determine whether they have been in contact with an Orientation and Mobility specialist or 

other similar provider of evaluation and training for the visually impaired.  An example of a 

local agency that provides this service is the Association for the Blind and Visually 

Impaired.  If they have not done so, encourage the individual to contact these resources first 

to review the full range of alternatives available.  Examples of other available options 

include formal training on audible cues that can be used to determine when it is safe to 

cross, crossing at an adjacent intersection which is more suitable, boarding a bus at a 

different stop, and using the crosswalk on the opposite side of the road. 

 

- Establish the likelihood of usage.  The requestor usually is able to indicate whether one 

individual or a group of visually impaired individuals utilize the crossing. 

 

3.  Once other options have been considered, review the individual crossing circumstances.  There 

are two situations where audible or tactile pedestrian signal devices appear to be necessary.  

Determine if either of the situations apply. 

 

Case 1 - The intersection is a non-standard, complicated crossing.  Qualifying considerations 

include non-standard geometrics such as skewed intersection approaches, and unusual traffic signal 

phasing such as split phasing, exclusive pedestrian phasing, or multiple left turn phases that make it 

difficult for a pedestrian to cross safely based on audible cues alone.  An example of  such an 

intersection is Mount Hope Avenue at Crittenden Boulevard and East Henrietta Road, which has all 

of these factors. 
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Case 2 - The intersection has little or no side street traffic (as would be the case with a pedestrian 

signal) and therefore there are few audible cues available to determine when to start crossing.  An 

example of Case 2 is S. Clinton Avenue at Karges Place, where the side street is not controlled by 

the traffic signal. 

 

A local assistance agency should be utilized to help to evaluate whether the above cases apply and 

whether such a device is the best approach to the individual situation.  

 

4.  Based on the above, the possible outcomes are: 

 

  - If Case 1 and Case 2 do not apply, the request should be denied. 

 

  - If either Case 1 or Case 2 applies, the crossing is likely to be used by several individuals, 

and alternative crossing routes are not available, then the request should be approved. 

 

  - If either Case 1 or Case 2 applies, but only one individual is involved, work with the local 

assistance agency to exhaust any other options first.  The concern is that individual needs 

are dependent on where they live and where they work; any change could render the 

installation obsolete, and we usually aren’t notified when this happens.  If no other 

reasonable options remain, then the request should be approved. 

 

5. If the request is approved, install the appropriate type of device for the crossing.  The tactile 

version is generally preferred because it is unobtrusive and subtle, but since the user must keep 

a hand on the device until it is time to cross, it should not be used if the pedestrian button 

location does not coincide with the crosswalk ramp.  An audible device should be selected in 

those cases. 

 

When the request is for only one individual, a letter can be sent annually to verify whether the 

individual still needs the device. 
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SITE PLAN REVIEW 

 

As part of MCDOT's role as traffic engineers for the City of Rochester, we review site plans and 

traffic impact reports for new development that are referred to us.  We participate in pre-application 

meetings with the applicant, consultants, and all involved agencies when they are conducted. We 

also participate in public meetings to present the proposal once our findings and recommendations 

are finalized. 

 

Outline of What We Review 

 

Site Plans 

 

1. Access to the site to/from the public right-of-way 

 

a) Location and number of the proposed driveways as per necessity for on-site circulation, 

sight distance and potential conflicts 

b) Lane configuration and width needed for proper operation of the driveway 

c) Traffic control devices needed at the driveways 

d) Maneuvering of delivery trucks into and out of the site 

e) Impacts of driveways on adjacent public intersections (queuing, lane blockages) 

 

2. On-site traffic circulation 

 

a) Review for potential conflict points 

b) Advise on mitigation of potential sources of congestion 

c) Routing to/from driveways that provide access to the public right-of-way 

d) On-site traffic control devices 

e) On-site loading facilities 

 

Traffic Impact Reports 

 

1. Threshold of additional trips generated that requires a traffic analysis or traffic impact report 

 

Our policy is if the proposal generates 100 or more additional trips per hour (entering plus 

exiting combined) within the AM or PM peak period, some kind of traffic analysis is needed.  

We can also recommend an analysis with less than 100 trips if there are other traffic issues in 

the area that would be exacerbated by the proposal. 

 

2. Scope of the traffic analysis or traffic impact report 

 

We determine if the scope of the analysis should include just operation of the site accesses or if 

it should also cover other intersections and/or corridors in the area that would be significantly 

impacted.  A good rule of thumb is to include all intersections with 100 trips or more per hour 

added to the AM or PM peak periods, plus any critical intersections close to that value that 

might be affected. 

 

 



MCDOT Traffic Studies Procedure Manual 

 

SITE PLAN REVIEW - 2 of 2 

 

3. Review of the traffic report drafts 

 

a) Accuracy of the background traffic data provided to and collected by the consultant 

b) Accuracy of the number of the estimated additional trips generated and their distribution 

c) The consultants evaluation of the existing vs full build traffic operations 

d) Information in the capacity analysis (signal timings, phasing, lane usage, etc.) 

e) Their findings from the evaluation 

f) Their conclusions and recommended mitigating measures 

 

4. Articulation of our findings and recommendations to all stakeholders  

 

We initially respond directly back to the point of contact with the City with copies to the 

applicant, consultants, and other involved agencies if needed.  Should further reviews be 

needed and/or a public meeting, we follow through with further iterations of the above 

procedure. 

 

FEE SCHEDULE FOR MCDOT REVIEW 

 

Through the permit fee process, we also establish fees for reviewing documents.  There is no 

charge for a site plan review.  The fee schedule as of December 2007 is as follows. 

  

Traffic Analysis (study of site driveways only) - $200 

 

Minor Traffic Impact Report (site driveways plus nearby public intersections) - $500 

 

Major Traffic Impact Report (intersections and corridors within a larger study area) - $800 

 

In the above, a traffic impact report is considered “major” if the traffic generated by the site 

(incoming plus outgoing combined) is 100 vehicles per hour or more during any peak hour. 

 

These fees may change over time based on actual costs, and are set by the Permits Section. 
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SPEED LIMITS ON COUNTY ROADS 

 

Our policy is to establish realistic and enforceable speed limits on County roads.  The most 

common request regarding speed limits is for a reduction in the existing posted speed limit.  

In response to these requests, we conduct a thorough traffic engineering study to determine 

if a lower speed limit is both realistic and enforceable. 

 

Guidelines 

 

All requests for a lower speed limit on a County roadway will proceed in the following 

manner. 

 

1. If the current speed limit is the statewide maximum of 55 MPH, the speed zone 

criteria will be evaluated in accordance with guidelines established by the New 

York State Department of Transportation.  Their criteria consider such factors as 

roadside development, geometric characteristics, and traffic volumes.  The 

appropriate NYSDOT forms TE 24a-2 shall be filled out.  An example of a 

completed form TE 24a-2 follows this section. 

 

2. A speed analysis will be conducted from data gathered by either automatic 

traffic counters over a 48 hour period or by a sampling of at least 100 vehicles 

traveling in each direction by radar when use of automatic traffic counters is not 

practical.  Statistics to be determined include the eighty-fifth percentile speed, 

the percent exceeding the existing and proposed speed limit, and the 10-MPH 

pace (the 10 MPH range of speeds where the highest percentage of samples fell). 

 

3. A field review will be made to identify a comfortable travel speed, existing 

signs, significant vertical and horizontal curves, sight distance limitations, type 

of development, and character of the roadway. 

 

4. The accident history for a two to three year period should be reviewed with a 

focus on speed related accidents. 

 

Justification 

 

A lower speed limit may be recommended if one or more of the following are met.  

  

1. The NYSDOT speed zone criteria evaluation reveals roadside 

development and geometric characteristics that meet the warrant for a 

speed zone lower than 55 MPH (if the current speed limit is 55 MPH) 

 

2. The speed analysis identifies either an 85th percentile speed or the upper 

limit of the 10-MPH pace, whichever is higher, to be not more than 5 

MPH over the proposed speed and the percent of vehicles over the 

proposed speed limit is less than 30% so that only minimal enforcement 

is required 

 



MCDOT Traffic Studies Procedure Manual 

 

SPEED LIMITS ON COUNTY ROADS - 2 of  8 

 

3. A field review reveals that travel at the proposed speed is comfortable 

and reasonable for the motorist, and therefore it is reasonable to expect 

compliance with it.  Also, the character of the development is found to be 

compatible with the proposed speed limit (ie - residential vs rural 

character) 

 

4. The accident history reveals enough speed related accidents to expect 

that a lower speed limit would reduce their frequency 

 

As per the NYS Vehicle & Traffic Law, approval of speed limits on County roads within towns it 

designates as Type II (rural with lower populations) require the town to pass a town ordinance 

establishing the speed limit, approval by the County Highway Superintendent (via signature on 

NYSDOT form TE-9a), and final approval by the NYSDOT.  MCDOT would then post the 

required signs.  Within towns designated as Type I (urban with larger populations), the town has 

the power to establish the speed limit via the passing of a town ordinance, but only the County has 

the power to post the speed limit signs on County roads.  Final approval by the NYSDOT is not 

needed. 

 

Table VII 

Type I Towns Type II Towns 

Brighton Clarkson 

Chili Hamlin 

Gates Mendon 

Greece Riga 

Irondequoit Rush 

Ogden Sweden 

Parma Wheatland 

Penfield  

Perinton  

Pittsford  

Webster  
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STOP LINES AND YIELD LINES 
 

This Department is responsible for installing and maintaining stop lines on City streets as deemed 

justified by an engineering analysis.  On County roadways, the installation and maintenance of stop 

lines is under the Town's jurisdiction at signalized locations and it is under the County’s 

jurisdiction at unsignalized locations.  This includes locations across the County roadway not at 

intersections.  If the location is across a driveway or private road, installation and maintenance of 

the stop line is the responsibility of the property owner.  MCDOT must approve their installation at 

any intersection under County jurisdiction as deemed justified by an engineering analysis.  

Markings covered due to any MCDOT paving or resurfacing will be the responsibility of the 

County. 

 

The stop line should be used where it is considered important to indicate the point behind which 

vehicles are required, or may be required, to stop in compliance with a stop sign, traffic signal, or 

in conjunction with a marked crosswalk at signal or stop sign.  Its use shall be only in conjunction 

with a traffic control device which requires, or may require, traffic to stop.  Stop lines are 

recommended at signalized locations to help traffic stop over the detector loops and keep the 

intersection clear when the signal is red.  At unsignalized locations, they may be used where the 

need for reinforcement of a stop sign has been identified or to designate to the driver where they 

should stop to obtain maximum sight distance.  Regardless, stop lines should be placed to allow 

sufficient sight distance to all other approaches to the intersection. 

 

The yield line should be used where it is considered important to indicate the point behind which 

vehicles are required, or may be required, to yield in compliance with a yield sign or in conjunction 

with a marked crosswalk.  Its use shall be only in conjunction with a traffic control device which 

requires, or may require, traffic to yield.  Regardless, yield lines should be placed to allow 

sufficient sight distance to all other approaches to the intersection.  If yield lines are used in 

conjunction with an uncontrolled crosswalk, they will be used as per the MUTCD.  They would be 

marked 20-50 feet in advance and in conjunction with “Yield Here to Pedestrians” signs. 
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TURN ON RED PROHIBITION 

 

Policy 

 

The "No Turn On Red" (NTOR) sign shall be used to indicate that a right turn on red (RTOR) or a 

left turn on red (LTOR) is not permitted under the generally permissive rule.  LTOR can be 

permitted for left turns from a one way street onto another one way street.  For RTOR the sign 

should be erected near the appropriate rightmost signal head or as near the near right corner as 

possible.  For LTOR the sign should be erected near the appropriate leftmost signal head or as near 

the far left corner as possible.  The prohibition may be in effect full time or part time depending on 

the findings of an engineering study. 

 

 

Full Time Restriction 

 

 

Full time restriction will be considered when one or more of the following conditions are 

determined to exist. 

 

1. The sight distance to vehicles approaching from the left at their eight-fifth percentile 

speed due to a permanent or frequent obstruction falls within the blue area on the figure 

on page 40 (formerly Figure 232.1 from the 2003 NYSMUTCD).  See the section on 

intersection ahead signs for explanation of the figure. 

 

2. The intersection area has geometrics or operational characteristics that may result in unexpected 

conflicts.  These include the following. 

 

a) Five or more approaches where the right turn would encounter a conflicting approach 

b) Restrictive geometrics such as a narrow lane to turn into and/or a turn angle sharper than 90 

degrees 

c) Multi-phase signal design that may cause unexpected conflicts 

d) Right turn or left turn permitted from two or more lanes 

e) Railroad crossing interconnection 

f) Exclusive pedestrian phase which conflicts with the right turn or left turn movement 

g) Opposing approach has a protected left turn phase for turns from more than one lane 

h) Conflicting U-turn movement occurs on the cross street due to raised median treatment 

 

In some of the above cases under part 2, we can install a variable message sign that lights up 

“No Turn On Red” during the part of the signal cycle when the condition is present and is dark 

for the remainder of the cycle.  Otherwise, a full-time static sign is needed. 

 

3. More than three RTOR or LTOR accidents per year have been identified. 
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Part Time Restriction 

 

Part time restrictions will be considered when one or more of the following conditions are 

determined to exist. 

 

1. When the sight distance of vehicles approaching from the left (for RTOR) or from the right (for 

LTOR) due to a temporary obstruction (such as parked cars when parking is allowed during 

certain times) falls within the dark area on the figure on page 40 (was Figure 232.1 from the 

2003 NYSMUTCD) 

 

2. Capacity problems exist for acceptance lanes during peak or off peak hours  

 

3. High pedestrian crossing volumes at the conflicting crosswalk 

 

4. Significant numbers of school pedestrians cross, assisted or unassisted, during school 

arrival/dismissal times 

   

5. Significant crossing activity by elderly or handicapped people 

 

As noted earlier, sometimes a specific signal phase (opposing protected dual left turns, U-turns 

from the cross street, etc.) will cause a right turn on red motorist to not recognize the unique 

conflict when the protected phase is running for conflicting traffic.  In this case, a sign can be 

installed that illuminates during the conflicting phase(s), but is extinguished the remainder of the 

time.  This allows right turns on red when the conflicting situation is absent. 

 

It should also be noted that the right turn on red prohibitions force all right turning vehicles to 

move on the green phase, which is the same time that pedestrians are expected to cross in the 

crosswalk to the right of the vehicle.  Therefore, prohibiting right turns on red can increase the 

number of vehicle/pedestrian conflicts in that crosswalk while decreasing the conflicts in the 

crosswalk immediately in front of the driver.  The net effect may decrease pedestrian safety in 

some cases.  Therefore, NTOR should not be used indiscriminately or be considered to help 

pedestrians in all areas.  It also reduces capacity, which can lead to other problems if the capacity is 

exceeded by the volumes.  A similar situation exists for LTOR situations. 
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WEIGHT LIMITS 

 

Weight limits, except for local delivery, should be enacted only if it can be demonstrated that there 

is a substantial relationship between the ordinance and the public welfare.  Factors considered 

include the highways suitability for such travel and/or resulting damage to the street. 

 

Weight limits should not be enacted if the development is of a commercial/industrial character, or 

if there is mixed residential/commercial development and normal conduct of business requires 

access to trucks. 

 

The term "except local delivery" allows the delivery or pickup of merchandise or other property 

along the highways from which such vehicles are otherwise excluded. 

 

 

Guidelines 

 

All requests to enact weight limits on City or County roads shall proceed with one or more of the 

following studies. 

 

1. A field review to determine width of roadway, turn radii around corners, development 

(commercial and/or residential), possible sources of truck traffic, parking, damage to curbs, 

utilities or trees, etc. 

 

2. A vehicle classification count is conducted by using machine counters that classify vehicles 

according to wheel base and number of axles over a 48 hour period.  This will identify the 

percentage of traffic that is made up of heavy trucks. 

 

3. The accident history will reveal the involvement of trucks in accidents on the subject roadway.  

This should be done in conjunction with a vehicle class count to determine if there is a 

disproportionate share of truck accidents relative to truck frequency. 

 

Justification 

 

 

Weight limits, excluding local deliveries, may be enacted if one or more of the following applies: 

 

1. An above average percentage of traffic on a residential street is made up of trucks and a suitable 

alternate route is available. 

 

2. Trucks are involved in a disproportionate share of accidents relative to their frequency and a 

suitable alternate route is available. 

 

3. Seasonal weakening of the road surface, damage to curbs, utilities or trees, obsolescence of 

bridges or pavements, or other impairment of the roadway make limiting of the load permitted 

necessary. 
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APPENDIX A - ACCIDENT PATTERN COUNTER-MEASURES 
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Pedestrian Crash Counter-Measures 
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APPENDIX B - AUTOMATIC TRAFFIC COUNTERS 
 

Traffic Volume Count 

 

MCDOT uses two channel pneumatic tube counters in a “half tube” two directional configuration.  

The “long” tube is laid across the lanes in both directions; the “short” tube across one direction.  

The long and short tubes are about one to one and one half foot apart.  The counter does the math 

internally to separate the directions based on which tube(s) are hit.  The counter is set up for 15 

minute intervals and is normally left out for at least 48 hours on weekdays.  Weekday traffic is the 

usual benchmark for traffic volumes. 

 

The traffic volume data is entered into a traffic summary database that is distributed internally 

within the County, the City of Rochester, the State, and engineering consultants.  Data entered into 

the summary includes Average Daily Traffic, Two Way Peak Hour Traffic, One Way Peak Hour 

Traffic (highest direction within the two way peak), and Peak Hour Factor.  That data is averaged 

over the complete days counted, usually Tuesday through Thursday. 

 

Speed Count 

 

Speeds are grouped into five MPH “bins” from less than 15 MPH to over 70 MPH.  Speed counts 

are taken with two-channel pneumatic tube counters with the tubes placed eight feet apart across 

either one lane in one direction or two lanes in opposite directions.  Multi-lane counts in the same 

direction cannot be done accurately.  Counts on higher volume roads should be taken with separate 

counters for each direction.  The counter(s) are set up for 15 minute intervals and are normally left 

out for at least 48 hours on weekdays.  Weekday traffic is the usual benchmark for traffic speeds.  

The primary statistics used by MCDOT are the eighty-fifth percentile speed, the ten MPH pace, 

and the percent over the speed limit. 

 

Vehicle Class Count 

 

MCDOT classifies vehicles based on axle count according to the 13 classifications in FHWA 

Scheme F.  Vehicle class counts are taken with two-channel pneumatic tube counters with the tubes 

placed eight feet apart across either one lane in one direction or two lanes in opposite directions.  

Multi-lane counts in the same direction cannot be done accurately.  Counts on higher volume roads 

should be taken with separate counters for each direction.  The counter(s) are set up for 15 minute 

intervals and are normally left out for at least 48 hours on weekdays.  Weekday traffic is the usual 

benchmark for vehicle class counts.
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Automatic Traffic Counter Volume Count Report 
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Automatic Traffic Counter Speed Data Report 
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Automatic Traffic Counter Vehicle Class Report 
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APPENDIX C - CONDITION SURVEY FIELD REVIEW/SKETCH 
 

A condition study or condition diagram is a sketch of the area under study.  It shows existing 

geometrics, traffic control devices, signing and sight distance at approaches. 

 

IMPORTANT THINGS TO SKETCH: 

 

- number, assignment, and width of all approach lanes 

 

- parking regulations, type and placement of signs 

 

- devices that control right-of-way such as Stop/Yield signs or signals (include pedestrian 

signals) 

 

- Speed limit signs, regulatory and advisory 

 

- All warning signs, such as curve signs and blind driveway signs 

 

- sidewalks and/or wheelchair ramps 

 

- indicate shoulder width and type (paved, unpaved or grass) and curbs 

 

- pavement markings such as crosswalks, stop bars, and striping 

 

- measure curb extension to the back of the sidewalk 

 

- sight distance to the right and left for all Stop/Yield controlled approaches 

 

- placement of overhead lighting 

 

- All other signing such as school zone/crossing signs, pedestrian signs, “Stop Ahead”, 

intersection ahead, etc. 

 

- All other characteristics that may be relevant to the study 
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Condition Survey Field Review Sketch 
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APPENDIX D - CURVE ADVISORY SPEED BALL BANK SURVEY 

 

The advisory speed on curves, as per the NYS Supplement to the National MUTCD, is determined 

by the use of a ball-bank indicator.  The ball-bank indicator is used to determine the advisory speed 

as per the table below.  For example, if the proper advisory speed is 35 MPH, the ball-bank 

indicator should read 12 degrees. 

 

SPEED 

(MPH) 

BALL BANK READING 

(degrees) 

<= 24 16 

25 – 34 14 

35 – 49 12 

>= 50 10 

 

Advisory speed determinations should be made on dry pavement only.  Traffic, the speedometer, 

and the ball-bank indicator must be watched, and therefore, it is preferable that two men be 

employed.  Before making speed determinations, the ball-bank indicator should be checked to 

make sure that the ball is at zero while the car is on a surface which is level transversely and loaded 

as it will be loaded when the speed determination is made.  In order to obtain a true reading on the 

ball-bank indicator, the car must be driven parallel with the center line of the curve, in other words, 

the common practice of flattening out the curve by driving on the inside of the curve at the center 

should not be followed.   

 

The curve should be run a number of times until at least three readings for each direction of travel 

are obtained which are essentially the same.  Each direction of travel should be considered 

separately. 
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Curve Advisory Determination – Ball Bank Survey Single Curve 
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Curve Advisory Determination – Ball Bank Survey Multiple Curves 
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APPENDIX E – GAP ANALYSIS SURVEY 

 

A gap is an opening or break in one-way or two-way traffic whereby vehicles or pedestrians have 

an opportunity to enter/cross the traffic stream.  Gaps are measured in seconds between the arrivals 

of successive vehicles in either direction at a specific location.  This information is used to help 

determine if additional traffic control devices are needed (ie - in the case of a school crossing, an 

adult crossing guard). 

 

An acceptable gap for pedestrians to cross is defined as follows: 

 

minimum acceptable gap time = [(pavement width)/ (walking speed)] + [perception/reaction time] 

 

pavement width = width in feet between the outer edge of the travel lanes being crossed 

 

walking speed = 3.5 feet/sec, possibly less if primarily used by elderly or handicapped pedestrians 

 

perception/reaction time = 5.0 seconds 

 

A stop watch is used to measure the gaps and a recording sheet is used to document the gaps equal 

to or greater than the minimum acceptable gap time and number of pedestrians that cross.  The total 

number of acceptable gaps during the study period is determined by dividing each recorded gap by 

the minimum acceptable gap time, discarding all fractions, and totaling the quotients. 

 

Acceptable gaps per minute are determined by dividing the total number of acceptable gaps by the 

study period length in minutes.  The crossing is considered to be acceptable for pedestrian use if 

there is at least one acceptable gap per minute. 

 

VARIATIONS: 

 

Gaps per phase study:  This study is conducted at a signalized intersection approach crossing.  

Minimum acceptable gap time is computed the same as above, but gaps are only recorded during 

the pedestrian phase on the study approach.  Whether or not at least one acceptable gap was 

available during each signal phase (along with pedestrians crossing) is recorded and proportion of 

phases with gaps over total phases studied is computed. 

 

Left turn gap study:  This study is conducted to determine if there is at least one acceptable gap per 

vehicle for left turns to cross either opposing through traffic or conflicting traffic in the case of left 

turns entering a major street from a side street.  Minimum acceptable gap time for passenger cars 

on a level approach is defined as 7 seconds. 
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Gap Analysis Survey 
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APPENDIX F – RIGHT TURN ON RED SURVEY 
 

To survey for either an existing or proposed “No Turn On Red” (NTOR), or just to survey a right 

turn on red movement, the following data is gathered. 

 

 Right turns on red 

 

 Right turns on green 

 

 Opportunities to turn right on red (optional for an existing restriction) 

 

 Conflicts with pedestrians and vehicles on the cross street 

 

 Pedestrian volumes 

 

The above methodology can also be applied to left turns on red. 
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Right Turn On Red Survey 
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APPENDIX G – SPOT SPEED SURVEY 
 

When a speed study using automatic traffic counters is either not feasible or not necessary, we use 

radar equipment to sample the speeds of free flowing vehicles.  Sampling 100 vehicles in each 

direction will get an adequate estimate of the speed statistics we usually use.  The radar beam must 

be as parallel as possible to the approaching vehicles and the operator must be discrete to get the 

most accurate data.  If use of radar is obvious, drivers will slow and skew the data. 
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Spot Speed Study with Radar 
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APPENDIX H – VEHICULAR/PEDESTRIAN INTERSECTION TRAFFIC COUNT 
 

Turning movement counts are manual counts done by one or more technicians in the field.  

Information that may be gathered in a turning movement count includes: 

 

1. Vehicle volume according to direction of travel. 

 

2. Turning movements at the intersection. 

 

3. Pedestrian volume at crosswalks. 

 

4. Peaking characteristics of traffic. 

 

Electronic or mechanical counting boards are used to tally the vehicles according to direction of 

approach to and exit from the intersection during successive time intervals that are usually 15 

minutes in length.  The boards should be oriented with the north arrow pointing north to ensure 

proper recording of the data on the sheet. 
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Vehicular/Pedestrian Intersection Traffic Count 
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APPENDIX I – VEHICULAR DELAY SURVEY 
 

The performance of an intersection in allowing traffic to enter and pass through can be evaluated 

through intersection delay studies.  An unusually long delay for vehicles on one or more 

approaches means that the intersection may not be performing in a satisfactory manner, indicating 

that corrective measures should be explored. 

 

Our method of study is a manual method and requires one or more observers, a stop watch 

(preferably digital), and a delay study field sheet.  One approach is studied at a time.  The field 

sheet has spaces for time, arrival time of each vehicle, departure time of each vehicle, and number 

of seconds each vehicle is stopped. 

 

When a vehicle arrives, start the watch at 0.  As successive vehicles arrive, document the time on 

the watch under the “APR” column on the field sheet.  At the same time document the time each 

vehicle leaves under the “LV” column and whether it was a RT, LT, or through move if studying 

more that one movement.  When the queue clears, reset the watch to 0 until the next arrival. 

 

Used for intersection delay studies are as follows: 

 

1. Evaluation of efficiency of traffic control devices at intersections 

2. Evaluating the need for additional signal phases 

3. Determination of need for traffic signals 

4. Examination of critical intersection geometrics 

5. Analysis of improvements using before and after studies 

 

 



MCDOT Traffic Studies Procedure Manual 

 

APPENDIX I – VEHICULAR DELAY SURVEY - 2 of 3 

 

 
Vehicle Delay Study – Page 1 
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Vehicle Delay Study – Page 2 
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APPENDIX J – VEHICULAR QUEUE SURVEY 
 

At the start of the green phase, total the number of vehicles queued in each lane of the approach 

you are observing.  You may have to combine some movements on your sheet, such as through and 

left or through and right. 
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